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) - .. ) Spring 1974

Mathematics Education Research Studies Reported in Research
in Educatiion (January March 1974) D |
B .

; .
Mathematics Education Research Studies Reported in Journals ,

- as Indexed by CIJE (January March, 1974) . . 2
Bright,. George W.; Carry, L. Ray. The Influénce of Professional i ~
) Reference Groups on Deéisions of Presenyice Secondary School s
Maghematics Teachers. Journal ‘for Research, in Mathematics *
\—h—

Edacation, v5 n2, pp87-97, March 1974 . L
Abstracted by THOMAS J. COONEY.

O=

ahan, Leroy G.; Robinson, Mary L. Task—Analysis Procednres in

Mathematics Instruotion of Achievers and Underachievers. School

Science and Mathematics, v73 n7, pp578—584 October 1973
Abstracted by MARY ANN BYRE. . . . cete13

- -%

Cathcart W. George Liedtke, Werner W. Role bf Conceptual Tempo -
in Congept Formation. Alberta Journal of Edueational Resear¢h,
v19 n3, pp216-223, September 1973. . ot
i Abstracted by EDWARD J. DAVIS . AR S S V'
d
Collis, Keven F. A Stud§ of Children s Ability to Werk with. - D
Elementary Mathematical Sys'tems. Australian Journal of * .
Psxchblogz v25 02, ppi21-130, August 1973. . . . d
Abstracted by JAMES M. MOSER. : . P T X

-

. - Cromer, 'Fred Eugene Stfuctural Models for Predicting the Difficulty
. of Multiplication Problems. Journal for Research in Mathematicy

Education, v$ 3, pplS5-166, May 1974. ‘
Afstracqed by HAROLD L. SCHOEN. . . . . . .. ... .27

Gubrud, Allan R.; Novak, Joseph D. Learning Achievement and the
Efficlency of Learming the Concept of Vector Addition at Thxge

. Pifferfut Grade Levels. Science Education, v57 n2, ppl73-191, %
e N
April/June 1973. - - - .
Abstracted by H. LAVERNE THOMAS . . . . B} |

i

* Kosc, Ladislay. Developmental Dyscalculia., Journal of Learning'
Disabilities, v7 n3, ppl64-177, March 1974. T
ébstracted by NICHOLAS a. BRANCA. : v .. 35

Kuhfittig, Peter K. F. Learning ﬁ;ds in theE;hassroom: Experimental

Evidence of Thein Effectiventss. Education, v94 n2, ppl35-136,.
November/December 1973. -

N

Abstracted by LARRY K. SOWDER e e . PR i N
' N .
e . ?
. N .~ . \ N 5 . ‘
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Lewis, D Gy Ko, Peng-Sih* Personality and'Performanc! in Elementary .
Mathematics with Spegial Reference to Item.Type. British Jourmal 7
&f Edicational Bsychblogy, v43 ptl, pp24 -34, February 1973.
t Abstracted by MARILY N. SUYDAM. B Rk
_ Michaels, Shirle}anne; kieren; T. R, An Investigétibﬂ of Open-Book
and Closed-Book Efaminatjons in Mathematics. Alberta Journal
- . Oof Educational Research, v19 n3, pp202 -207, September 1973
‘. Abstracfed by LEWIS R. AIKEN. : Y |

Runnels,, Patricia; Runne;sf L. K. ﬁA Kindergarten Mathehatics
Program. Scho ience and Mathematics, v74 n5, pp361-365,
May-June 1974. - . b : :

\ * Abstracted by ROBERT E. REYS. ; - 1

*/  Shufway, Richard J. Qegative Instances” and the Acquisition of the |
Mathematical Comtcepts of Commutativity and Associativity.: Final / |

' Report. National’ Cénter for Edufational Research and Deveiop- ' i

, ment (DHEW/OE) Washington, D.C. June 1972 . v

- |

Shumuay, Richard J. Negative, Instances in~Mathematica1:Concept |
Acquisition: Transfer Effects Between the Concepts of. fommuta- . ‘

‘ tivity apd Associativity Journal for Research in Mathematics : |
tducation, v5 n4, ppl97-212, 'November 1974, |

. : Abstracted by WILLIAM E. GEESLIN. . . . . . . . ¢ T‘T\\>= . .55 |
M |

|

\

L

Sowell, Evelyn. Elementary Teachers Learn to Sequence Mathematics '
Instruction. 'School Science and Mathematics, v74 n5, pphU3-406,
May-June 1974.

Abstracted by JAMES M. SHERRILL . .. . « « &.¢ o o o v v o o 59

Waits, Bert X.; Elbrink, Larry C. Student Evaluation of Mathematics
Instruction. Two-Year €ollege Mathematics Journal, vé4 n2,
ppS59-66f, Spring 1973. * N
stracted by PHILLIP S. JONES. . . . . . . . v . « . . o .. 63 :
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MATHEMATICS EDUCATION RESEARCH STUDTES REPORTED IN RESEARCH'IN EDUCATION
v . ' January - March 1974

- __/'

ED 081 174  Smith, M. Daniel, Learning Difff{ulty, Transfer, and
" Retentidn as Functions of Two Types and Two Levels of Redundancy
in a_Sequence of Concept Formatipn Dasks in Mathematics Involv-

' ing Computer Assistance. Final Report.' 135p. MF and HC

*available from EDgS. [

, T, r .

. ED 081 470 Riley, Christine A.; Trabasso, Tom, Logical Structure! N
Versus Informatfon Processing in Making Inferences. 12p.
MF and HC available from EDRS.

» - v

ED 081 511 Otaala, Barnabas, The Development of Operational Thinking
in Primary School Children An Fxamination of Some Aspects b
. . &f Piaget's Theory Among the Iteso Children of Uganda. 117p.
/ Yot available from EDRS. Available from Teachers Gollege
Pressy 1236 Amsterdam Avenue, New York, New York.10027 ($3.95).

ED 081 620 Appel,'Ida J., The Relationship Between the Sequencde of :
Graph Intefpretation Sk411ls and the Sequence of Mathematics N

Skills for Kiddergarten Through Ninth Grade.'® 69Qp. Not "

L available from EDRS. Available frow University Microfilms s
.Y © (73:16,044) . . )
S : e
;ﬁD 081 621 Tupesis, Janis Arvaldis, Mathematics Learning as a
[ ' Consequence of the Learner’'s Involvement in Interactive
A Problem-Solving Tasks.- 182p. Not available from EDRS.

Available frop University Microfilms (73-9295). ‘ ’ ’

~ ED 081 622 Diamond, Hannah, An'Invéstigation of the Efficacy of

¢ ‘ Piaget Cugricular Flementd Integrated into a Traditional .
e Head Start Program. 118p. Not available frog EDRS. .

,Available from University Microfilms (73-15,733),

.

ED 081 623 Ball, Linda Virginia,, Student Contracting for Achievement .

. Grades in Ninth Grade General Mathematics. :146p. Not avail-
‘ -able from EDRS. ‘Available f-gom University Microfilms -~ -
(73-16,70%) . . .

ED 081 624 Walek, Bruce Peter, A Study of the Relationship Between o™
Conceptual Tempo and Problem-Solving Abilities 6f Bourth+
Grade Children. 83p. Not available from EDRS. Available
o from University Microfilms (73-15,550).% s
ED 081 625 Ryoti, Don Eino, Student Regponses to Equivalent Inference
Schemes in Class and Conditional Logic. 98p. Not avallable
from EDRS. ° Available fromyyniversity Microfilms (73-17,395).
. . (I ’
J ED 081 626 Albig, David L., A Study of the Effects of Verbalization
on Concept Formation in Mathematics. 200p. Not available
from EDRS  Available from Ufiversity Microfilms #73-18,303).

-% -y 1 ) . ' ‘ -
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ED 081 627: Ricﬁer, Howard Marshall, peer Teaching as a Facilitator

of Learning: Using Conservation of Substance as a Measure.

86p. Not available from EDRS—available from Unjversity

‘(A " Microfilms (73-18,646).
_ ED 081 628 McLaughlin, Jane Anf, The Relationship of Open-Ended vs. .

Closed-Ended “athematics Lahoratory Artivities to the Divergent {g
Thinking Ability of Pre-Service Elementary Teachers. 198p.
Not available from EDRS. Available from University Micro- .

) . films (73<19,351).— j

«
’  mm—— ’ -

ED 081 62¢£§ Todd Howell Wayne, Moves and Strategles in a Skill
Venture in Secondary Sghool Mathematics. Mp.  Not avail-
ble from EDRS. Available from University Microfilms ' ‘
/ 373 17,449). !

ED 081 630 Braxton, Loretta Murray,.The Effects of Instruction in .
. Sentential Logic on the Growth of the lLogical Thinking . e’ R

Abilities of Junior High School Students. 137p. ,Not avail-
< able frog EDRS. Available frqm University Microfilms R R
(73-18,994). . « - .,

. .

ED, 081 631 Carney,*Harold Francis,:The Relative Effectiweneps of Two
Methods-of Teaching the Add{tion and Subtraction of/Rationale
Numbers. 146p. Not available from EDRS. Available froém
- University Microfilms (73-19,411). oo .

\ ED 081 632 , Taloumis, Thalia, The Relationship of Area Conservation 'to \\
<Area Measurement ‘as Affected by Sequence of Presentation of ’
Piagetian Area Tasks to Boys and Girls in Grades One Through
Three. 220p. Not available from EDRS. Available frdm
. © . University Microfilms (73-19,350). : , s

»

~
ED 081 637 Shumway, Richard J., Human Concept.Formation: Negative
Instances. Final Reports 9lgi MF and HC available from EDRS.

.

& ED 081 640 Scandura, Joseph M., and others, Higher Order Chmracteri-
zation of Heuristics for Compass and Stratght Fdge Constructions
in Geometrz-\_Report No. 70. 85p. MF and HC available from =+,
EDRS:- — ‘

. . ‘ \ LN
ED 081 81 ° Lindstrom, David R.; Shipman, Virginia C., Form Reproduc-
e tion; Technical Papkr 8.. Di taged Children and Their
First School Experfences. FETS-Head Start longitudinal Study.
Technical Report Series. Y3p. MF and HC available from EDKRS.

ED 081 835 Meissner, Judith A., affldl others, Spontaneous Numerical
Correspondence Test; Technical Report 27, Disadvantaged N
Children and Their First School Experience. FTS-Head Start
Longitudinal Study. Technical Report Series. 18p. MF
} . and HC available from EDRS.

o~
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ED 082 327 Meyer, Jo Ann; Wurster, Stanley ‘R. The Effect’of Three
% Noise Levels on Task Attention and Pe:fo:mance in Reading and.
L -Math With F{1fth and Sixth Grade Children 30p. MF and HC
¢ available from EDRS. . o
. « .
ED 082 510 Bjerstedt, ake, Ed., Subgect-ﬂat€2r Oriented Research: , .
. Sope Current Projects at the Malmo School of Education 42p. . ' ,
y ~ MF and HC available from EDRS.

i

ED 082 742 Greenberg, Barry;~Tuckfield, Gloria, An Investigation of
= the Differences Between "Successful" and "Unsuccessful’ Students
in Arigonometry at Miami-Dade Community College, South Campus.
kp MF and HC available from EDRS. °

+ED 082 947 Broomes, Desmond Rodwell, Pszchologicil and Sociological .
* « Correlates of Mathematical Achievement and Ability Adong '
Grade 9 Studénts. 415p. Not available from EDRS. Available
.from National Library af Canada. * .

-
3 Ly
. . ".

ED 083 0Q5  Leiderman, Glorfa F., A Lomgftudinal Study of Mathematical

'+ Achievement .in the Primary School Years: Degcription of . . !
- - Design, Sample, and Factor Analyses of Tékts.  157p. MF-and .
H . HC available from EDRS. . :

ED’083 006 Rosenthal~Hill, Irene, A Longfitudinal Study of Mathematical
Achievement in the Primary.School Years: Curriculum and
Socio-Economic Comparisons and Predictions from Previdus

3 ' Achievement. 442p. Mﬁ,zgd‘ﬂc available from EDRS.

Ep 084 112 Romberg, Thomas A.; Wilson, James W., NLSMA Reports, No; 7,

) The Development of Tests. 391lp~ Not avaflable from EDRS.
Awailable from A.°C. Vroman, Inc.

ED 084 113 Wilson, James W., Ed., and others, NLSMA Reports, No. 8,
' Statistical Procedures and Computer Programs. 22lp. Not
. available from EDRS. Available from A. C. Vroman, Inc.

ED 084 114 Mcleod, Gordon.K.; Kilgatrick, Jeremy, NLSMA Reports,
No. 12, Patterns of Mathemdtics Achievement in Grades 7 and -
8: Y-Population. 148p. Not available from EDRS. Available
from A. C. Vroman, Inc. > N

/

. »
ED 084 115 . Kilpatrick, Jef@my; McLeod, Gordon K., NLSMA Reports,
# No. 13, Patterns of Mathematics Achievement in Grade 9:
Y-Population. }0?{ Not available from EDRS, Available
Inc “

R from A. C. Vroman
- < .

ED 084 116 McLeod, Gordon K.; Kflpatrick, Jeremy,‘ SMA Regbrts,

No. 14, Patterns of Mathematics Achievement in Grade 10: s
Y-Population. 109p. Not available from EDRS. ~Available
from A. C. Vroman, Inc. : ,\
. |
* ’A |
» L
. »
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ED,084 117 Kilpatrick, Jeremy, McLeod Gordon K., NLSMA Reports, No.
+ 15, Patterns of Mathematifcs Achievement in Grade 11: Y-
Population. 91p. Not available from EDRS. - Available from
A. C. Vroman, Inc. )

ED 084 118 + Wilson, James W., NLSMA Reports, No.‘l6, Patterns of Mathe-
matics+Achievement in Grade 10: Z-Population. 115p. Not
available from EDRS. 4vailable from A. C. Vroman, Inc.

ED 084 119 Wilson, James W., NLSMA Reports, No. 17, Patterns of Mathe-
- matics Achievement in Grade 11: Z-Population. 140p.. Not

ravailable from EDRS. Available from A. C. Vrcwa\‘:z:

ED 084 120 Romberg, Thomas A.; Wilson, James W., NLSMA Reports, *N
' 18, Patterns of Mathematics Achievement im Grade 12: 2=
Population. ' 78p. Kot available from EDRS. pvailable from

» A. C. Vroman, Inc. g : .

>

ED 084 121 * Travers, Ke et\J NLSMA,Reports No. 19, Non-Intellective,
.Cérrelates’ of Under- and ™ Qyverachievement in Grades 4 and 6.
330p. Not available from Ebw:jable from A.C.Vroman,Inc.
ED 084 122 Crosswhite: F. Joe, NLSMA Repor No. 20, Correlates of 4
Attitudes Toward Mathematics. 1l1lp. available from EDRS.
Available from A', C. Vroman, Inc. >,

ED,084 123 ) Wilson, James,W., Ed.; Begle, .Edward G., Ed., MA Reports,
No. 21, Parts A, B, and C, Correlates of Mathematics Achieve-

- * ment: Attitude apd Réle Variables. 1,453p. Not@filable
.. from EDRS. Available from A. C. Vroman,“Inc. . .
D) " . .

ED 084 ;24 ’-»wilson James W.; Ed.; Begle, Edward G.,.Eq., NLSMA Reports,
. 22, Parts A, B, and C, Corrklates of Mathematirs Achieve-
. ‘ment » Cognitive Variables. 2j485p. .Not available from
"EDR§. Available from A. C.rVroman, Ince = -

. R A

ED 084 125 Wilgon, James W., Bd'; Bggle, Edward G. . Ed., NLSMA Report$,
No. 23, Parts A, B, and C, Correlates of Mgthematics Achieve-
ment : Teacher Background and 'Opinion Variables. 1,899p.
available from EDRS. Available from A. C. Vroman, Inc.

ED 084 136  Wilson, James W., Ed.; Begle, Edward G., Ed., NLSMA Reports, -
No. 24, Parts A, B, C, and D, Correlates of Mathematics Achieve-
ment: School-Commupity and Dempgraphic Variables. 1,883p. Not

' availabl‘e from EDRS. Availaple from ¢y C.« Vroman, Inc.

D

ED 084 127 . Wilson, James:W., Ed.; Begle, Edward G., Ed., NLSMA!Regorts,
No. 25, Parts A, B, and C, Correlates of Mathematics AcBleve-
mertt: Teacher Assigned Grades. 1,367p. Not available from
EDRS. Avaitable from A. C, Vroman, Inc. S :

o ! - - -
. . .
- R . . )
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ED 084 128 Wilson, James W., Ed.; Begle, Edward G., Ed., NLSMA Reports,
. No. 26, Correlates of Mathematics Achievement: Summary.: 213p.
Not available from EDRS. Available from A. C. Vroman, Inc. .

ED 084 129 Begle, Edward G., NLSMA Reports, No. 27, The Prediction of
*  Mathematics Achievement. 144p. Not available from EDRS. ©oe
" Available from A. C. Vroman, Inc ’

ED 084 130 Begle, Edward G.; Geeslin, w1lliam Edward, NLSMA Reports,
. No. 28, Teacher Effectiveness in Mathematics Instruction. 146p.
Not available from EDRS Available from A. C. Vroman, Inc. |

Al

- ED 084 131 Branca, Nicholas A., NLSMA Reports No. -30, Follow-up .
i Study of NLSMA Z-Population. 143p. Not available from EDRS.
Available from A. C. Vroman, Inc. '

ED 084 13é : Dbdson, Joseph W., NLSMA Réports, No. 31, Characteristics
of Successful Insightful Problem Solvers. p. Not avail-
able from ERRS. Avaglable from A. C. Vroman, Inc.

Ky ED 084 133 Bridgham, Robert G., NLSHA Repdrts, No. 32, The Effects of
Different Mathematies Curricula on Scignce Achievement in the
Secondary School. 13p. Not available Trdm EDRS. Available
from A. C. Vromah, Inc.

ED 084 134 Wilson, James W., Ed.; Begle, Edward G., Ed., NLSMA Reports, .
No. 133, Intercorrelations of Mathematical and Psychological ¥
Variables. 1g6p. Not available from EDRS. Available from //\
. . A. C. Vroman,, Inc. Toea ‘ Y

.

ED 084 139 Phillips, John Durwood, The Relationship Between Selected

Plagetian Tasks and Knowledge of the Contpet Areas in Fifth- 4
Grade Children. 96p. Not apailable from EDRS. Available
‘ . from University Microfilms (73-14,288). .

ED 084 154 Geeslin, William Edward An Exploratory Analysis of Content
Structure and Cognitive Structure in the Context of a Mathe-
matics Instructional Unit, 213p. MF and HC avajilable from .
EDRS. T

ED 084 156 Townsend,’ yeal R.; Wheatley, Grayson H:, Frequency of '
> Teqts and Feedback of Tast Results in Calculus Classes 10p. .
' WF and HC available from EDRS . '

ED ng 158 Searle, Barbara w., and others, Structural‘Variables
Affecting CAI Performance on Arithmetic Word Problems of , ~
r//\ Disadvantaged and Deaf Students 32p. MF,and HC available
from EDRS s s 7 *

H B b

.o

ERIC R (|

Aruitoxt provided by Eic:
.




)\

) . .
. 5 g " ' . ‘e
MATHEMATICS EDUCATION RESEARCH STUDIES REPORTED IN JOURNALS 4§ INDEXED BY
T CURRENT- ISDEX TO JOURNALS IN EDUCATION .
. ¢ January - March 1974 ‘ .

L

EJ 083 215 Yeshurun, th::lga. "A Reinforcement Study on Servite Courses
N in Mathegotics and Statistics." International Journal of
" Mathematical Education in Scierice and Technology, wi n2,

*" ppl27-132, Apr-Jun 73. .

.
.

. EJ 083 854 Michaels, Shirleyanne; Kieren, T. R. "An Investigatian
* ' oF’Open-Book and Closed-Book Examinations in Mathematitcs." |
Alberta Journal of Educational Research, v19 n3, pp202-207,

. Sep 73. : .

‘

" EJ 083 856 Cathcart, W. George; Yiedtke, Wernet W. "Role of Con. ° '
. " ceptual Tempo in Concept Formation." Alberta Journal of ¢
Educational Resedrch, v19 n3,.p]}2‘6—223, Sep 73.

4 . . N . t o~ .
EY 085 112 Scdndyra, Joseph M. '"Deterministic Theorizing in Struc-
- tunal Learning: Three Levels of Empiricism.” Journal of

Structural Learning, v3 nl, pp21-53, 71.

4 4 )
-EJ 085 117 Williams, John D. "Modern Mathematics, Intelligence and
. Basic Conceptual Skills.". Journal of Structural Learning,
v3 n2;, pp79%88, 72, - .

N

. ‘ .

EJ 085 120 Willians, John D.; Fogelman, Kemneth'R. “Sets, Logic ‘and
Intelligence Tests." . Jodrnal of Structural Learning, v3 n3,
pp25-36, 72. . e

)

" L)

EJ 085 121 Connes, Bernard. "The Use of Electronic Desk Computers in

Psychological E,xpgr-in;ents.""Journal of Structural Learning,

v3 #3, ppS1-72, 72.° -

. . . t ' N
EJ 085 123 Scandura, Joseph M.; McGee, Robert. "an Explorato
) Investigation of Basil Mathematical Abilities of Kindergarten

Children." Jourmal of Structural Learning, w3 n3; pp79-98, 72."

. Y \ 3
EJ 085 124 Bart, William M.; Wiener, Wiﬁa K. "Transformational
€losure ‘for the Concept Clock.” Journal of Structural
.2 Learning, v3 n3, pp99-107, 72.

EJ 085 125 Mueller, Edward; And Others. "“Inherent Perceptual Motiva-
tion and the Diascovery of Structure." Journal of Structural
Learning, v3 n4, ppl-6, 72. . ’ :

” N .

-

EJ 085 129 Williams, John D. "The Evaluation of Three Maths Courses."

. . Journal of Structural Learning, v3 n4, pp4l-79, 72.
Y : :

« .
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"EJ 085 137 Connolly, Austin J. '"Research in Mathematics Education and
the Mentally Retarded." Arithmetic Teacher, v20 n6é, pp491-497,
Oct 73. M ’ . : .

.
Y

* . .. I . .
EJ 085 146 Morman, Shelba Jean. "An Audio-Tutbrial Method of, Instruc- ¢
tion vs the Traditional Lecture-Discussjon Method." Iwo-Year -
College Mathematics Journal, v4 n3, pp56-61, F 73.. - N

. .
«

~

. EJ 085 208  O'Brien, Thomas C. "Logical Thinking in College Students."
‘Educational Studies -in Mathematics, v5 nl, ppil-79, Apr 73.

EJ 085 :209. ‘Wallrabenstein, Hartmu. "De‘;elopmem and Signii;icar.ion of
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- THE INFLUENQE OF PRDFE§SIONA.L\G{EFEREN\‘E GROUPS ON DECISIONS OF PRESERVICE |
*  SECONDARY SCHOOL MATHEMATICS TEACHERS. . Bright, George W.; Carry, L. Ray, . -
Journal for Research in Mathematics Edutation v5 n2, pp87-974 Mar 74. ° .
. “Descriptors—*Decision Making, *E;eservice Education, *Research,
*Secondary School Mathematics, *Teacher Educatipn, Educational \
',_ Theoriek, Mathematics Educétion Models
. Expanded Abstract and Analysis Prépared Especially for I.M.E. by Thomas
Je Cooney, ‘University of Georgia.s
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« PEN

) The ‘eXperimenters investigated the following two hypotheses:

The profeésional*reference gtoup of mathematicians and the
. onrresponding group of educators influeﬂte the Becisions
. ‘of preservice secondary ‘school mathematics teachers in. -
j N * projected classnoom situations. . "
) b. .The influence of mathematic ns asga reference group is
sfronger than the influente edutgtors on' the decisions g
of ,preservice secondary school mathematigs teaghers in ’
projected classroom situdtions. PR

" : . B # t )
o et . N ; B
- ‘Ratiomale . . . . . . X

. ‘The theoretical ] basis for the study consisted of Heider's and
, . - Kretch's work involving what is called balance theory. Heider described
the cognitive strycture of an individual P in terms of two kinds of
relations. The fprst reflects gn individual's’ feelings about an ob%kct
or person,. The second JAnvolves an’ individual's perceptions of the
» * _relatioq between two objects or other persons. N o

I;-'Kretch et al. interpret Heider's theory in. terms of a triadic~
~ relargd nghip which could be represented by a triangular configuration.
One vertex could be characterized as a subject P, another as an object
0 toward which P has a certain attitude, and the third vertex as a
+ person (8) X toward whith P also has a certain attitude. _The gegnent.
between 0 and X représents an attitude, perceived by P of X toward 0 '
* . A
‘In the present study the tniédic relationéhip involved the subjelts,
preservice gsecondary mathematics teachers, and two pr fessional groups -
,mathematicians and educators - which might be represented by P, 0, and X |
respectively. The experipdnters made two assumptions. (1)-.subjects had
a positive attitude toward mathematicfans (P toward 0) and (2) the’
* subjects peiceived a negative relationship between mathematicians and
educators (®«and X). A triad is,balanced if Ahe product of the s8igns of .
the three reldtiopships is positive. Given their two assumptidns this® °
led the experimenters to conjecture a negatjve relationship between -~ .
subjects and educators Hypothesis (b) the follows

.
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3.. Research Design and Procedure
Preservice secondary ;chool-mathematics teachers were randomly
assigned to an. experimental group (N = 28) and a contro? group (N = 33)

from two methods classes (no practice < teaching experience) and omne
student - teaching seminar.(engégéd in practice - 'teaching). Thirty-six
hypothetical classroom problem situations were depicted along with three

equéily agceptable resolutions (as best determined by the experimenters *

through a pilot study) to the problems. The problem situations were
equally divided into four categories, involving preparing and teaching
classes, organizing classes, evalyatipg gourses, texts and, teachers,
and egucational philosophy and policy. * e

Bookleté 1confaining each problem situation followed by the three’
resolutions randomly ordered were distrIS@ted to subjects. For the
experimental group the terms Ypathematicians™ and "educators" were
randomly assigned to rgsolutidhs in 24 of the 36 problem sityatiops. The
remaining 12 were used to help the instrument appear more réalistic by
placing both the labels “mathematicians” and "educators" adjacent to the
same resolution. The subjectd were told that the lebels indicated which
of the three resolutions were judged ‘most acceptable by the two profes- ™
gional groups. The control group teacted to thgqsaae problem situdtions
with the same resolutions. However, in the contgol group the subjects

_~were not given labels attached to the resolutions. After subjects in

E

IC -

the control group made their sélections, labels were then randomly
assigned to the resolutions. Hence ‘it was expected that a subject in
the control group would select 8 resotutioffs labeled "mathematicians,"”

8 labeled “educators" and 8 without labels. L,
. } ‘ .
4., Findings* : ' -~ . e \ !

The mean number of responses in the experimental group was 10.} for
the ,mathematician-labeled resolutions, 10,5 for the educator-labeled
resolufions #knd 3.4 for the remaining non-labeled items. The correspond-
ipg statistics for the control group+were 8.5 (mathematicians), 7.9
(educators), and 7-? (no labe;s);.

. To test Hypothesi$ 1, the Kolmolgorov-Smirnov test was applied
using a cumulative frequency distribution. The test yielded signifitant
statistics which suppotted Hypothesis 1 (p .03 for mathematicians,

p .01 for educators). To test Hypothesis 2, the Wilcoxon matched pairs,
signed-rank test was applied to the responses of the .experimental sub-

A post hoc arfalysis tevealed that the two types of sub}ects in the’
experimental gropp (methods -course only vs. methods course and student-
teaching seminar}d seemed to have reversed their agreement pattern. That
is, the methods onily group favored .responses ideg;iiied with mathemati-
cians (10.5) over those identified with the educatorsg (9.6). The methods
and seminar subjects favored the responses aligned Wwith educators €11.5)

’

' - 10

O \

jects. The computed”Z value (-.28) was not significant at the .05 level.’




¢ -

»

over the responses aligned with'the mathematicians (9.7): An application

‘of the Kolmolgorgv-Smirnov tgst yielded ‘o significant differepces. . .
\ * .

- -

, . -

’ L) ! “ .
5.- Interpretations . \ ol “

v * The attacﬂing_of labels did iafluence the responses of the subjects. ° )
HoweVer, there were no differential effects of the labels as hypothesized. >

Although the post hoc analysis did not yield a significant statistic, the
experimenters felt it would be of interest to investigate further the
differences betve;n the two types of subjects. \

The experimeaters noted several limitations @&f the study. »

. PN
. a. The sample may have been "atypical of the entire population . .
. of all prospective secondary school mathematics teachers." “ .o
b. The observed behavior of the subjects were not classrdom
behaviors. Hence there may bek a difference in the alternative
'a subject might gelect in written form and how the subject .
ﬁight actually‘behave in the classroom.

.€. Fallure to detect‘a difference.between "the effects of the
two raferefce groups may be’due to inconsistent interpretation
of the ‘words 'educators’ and 'mathematician' - these were not
detined.” .

.

= R T
.o . N
The experimenters conjectured that when teachers atténd YCT meetings

" that "the grdup that a speaker represedts may be as important in determin-,

" ing the impact of the speech as the content of, the speech." The muthors
also state that it seems evident that the teaching of'content and methods
should be closely coordinated for preservice secondary mathematics
teachers. The experimenters feel it is desirable that prospective

“teachers not perceive a "polarization of opinion between dontent-oriented
professionals ﬁéa education~oriented profedsionals.’™ ) . .

’ P .

-

The experimenters suggested a gimilar iﬁveatigltion be conducted ’
using inservice secondiary school mathematics teachers as subjects.
. . Y . .
. L. .
- Abstractor's Notes

P ’

This was an int ting’ study. The experimenters do an excellent
job in identifying pmtially serious limiting factors of the invear.i-:'

gation. Their identification of the second factor identified above is T
particularly appropriste. Statements of intended classroom behavidr by
preservice teachers isnot always 8 reliable indicator of hqw they will
actually behave id-lisz\tlasaroon situatdons. This is not & criticism

of the study but rather to accentuste what the experimentets have

stated - that we haven't found out anytﬂing about how teachers would .
behave in the clessroom. Although the problem wodld be consiflerably

more complex, it would be interesting to investigate how the reference .
groups referred to in this study might influencq\telching behavior. The

N 11 '
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third limitation cited above is a prime candidate for a confounding
factor. How woull Subjects likely classify a mathematics educator?

, . dnothe{ concern is the ®extent to which one can b€ assured that the
reference grouPs "mathematicians” and "educators" vere the influencigg.
facto?s as opposed to.other possible reference grodps. That 1is, would v
the resylts have been basically the same had different reference groups
been pelected - ‘perhaps only remotely related to mgthematics education?
If furthpr research indicateb that reference groups -in general influence
.decisiens then conjectures different ftom those given by the experimenters -
should be formulated. Given *the results that were obtained, the con-
jectures, that the impott of a speech ' may be determined as, much by the -
reference group of the speakér than b§ the actual content of the epeech ~
and that the teaching of content, and methods sheuld be closely coordinated
seem unjustified in terms of the specific findings of the study. .
. . In generating their hypothesds, the experimenters made,two assump-
. tions identified earlier in this abstract. The agsumptions themselves
* might be examined. They certainly raise researchable questions. Finally,
can the findings be related, in any way to the theory set forth in tge
beginning of the article? Implications stemming from the study in terms .
of Heider' s and Kretch 8 work were not discussed. c,

v N \ ' Thomas J. Cooney P :
SV \ University of Georgia. .
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TASK-ANALYSIS ‘PROCEDURES IN MATHEMATICS INSTRUCTION OF ACHIEVERS AND
UNDERACHIEVERS. Callahan, Leroy G.; Robinson, Mary L., Schpol Science
and Mathematics, v73 n7, pp578-584, ‘Oct 73.
Descriptors-~*Educational Research, *Elementary School Mathematics,
, *Instruction, *Teaching Methods, *Teaching Procedures, Educational
Diagnosis, High Achievers, Low Achievers, Mathemitics Education, »
[Research Reports'] - . .

-

N

’ ¢ - ‘ .«
Expanded Ab#ract and Analysis Prepared Especially for I.M.E, by Mary Ann °
Byrne, University of Georgia. .

1y Parpose -

To examine the effectiv@iness of task-analysis procedures for gixth
grade underachievers. The mathematics task was "to decide the value of
the two places to the right of the ones place in base ten numerals and tor

. write the vdlue of these places {n expanded notation."

. .
3 r
- .

2. _Rationale

-

PR
.

Poor instruction ("faillure to provide for 1ndiv1duaf differences,
stress on speed, . . land faulty assumptions.about the transfer of train-
ing < . .) and a child's inadequate basic skills are pedagogical factors
that, contribute to underachievement. A method of iagtruction, based on
Gagne's theory of learning hierarchies should be especially appropriate
for underachieving students. This method would consist in analyzing a
learning task back to basdc skills, diagnosing the gubordinate tasks
that a student is weak in, and providing instruction until a student has
mastered each subordinate task.

L

.

Rdsearch Design and Procedure R

The design for the study (not explicitly stated) seémeg to Be a post- |
test control group design. A1l gixth grade students at a middle class
school vere given a question’testing the attainment of the task: Expanded
notation in tenths and hundredths place. Studeats who answered corregtly
were excluded as potential pubjects. The posttest also consisted of a
question testing th& task.

' A2 x 2 classification of four ‘groups was established using the
factors of control-experimental and achievers-underachievers. There was
a random agsignment of students into either a control or, experimental
group. The treatment privided to the subjects in the e;perimentil group
was individual {instructiog given by the researcher. This instruction
included concrete and pictorial material, and was directed toward the
subordinate learning tasks which the student had answered incorrectl§ on
an {nitial test over the al&prdinétgitaska‘. The control group received
no instruction. « ) \

3

.

13
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Students were classified as achievers ®r underachievera using the
Aifferenue between an IQ standard score and a mathematics achievement |,
standard score. The standard scores were based on the sixth grade
. population’ of the school. An underachiever was defined as a stgdent
with a mathematics thievemenL score 0. 50 loyer ﬁban the IQ standard i
score. Other subjects were defined as achievers. . \ .
. - . ¢ ‘e .
From each of the £our groups described 6 subjects were randomly
selected for the study. These 24 subjects were tested over the sub-
ordinate tasks, not the final task. The experimental subjects received
Aappropriate instruction until mastery of each subordinate task was
attained. , .~
3 .
. Data was compiled concerning. Jhe number of subjects in each’éroup
wha answered the pogttest correctly, the subordinate tasks missed op the’ 3
initial test and the instructional time taken by ‘the experimental sub-
. jects\-and IQ scores'for each group.

-

; ‘ B . -’ 4 ". ) 2
4. Findings

None of the control subjects answered the posttest correctly. In
the experimental group, four of the six underachievers and five of the
six achievers completed the task-correctly. .

R Y

On the test over subordinaté tasks, the achievers and underdchievers
.demonstrated similar patterns of cortect responses Considering the
final task as Level I, fhere were six levels in the task anaI&sis

The median,instruction time for the underachievers wag 57.5 minutes, .
for-the achievers 1£ Das 37.5.minutes.
. ’
The. mean IQ score for the achievers was 101.5; for the unde;:_
v achievers it was 116.4.- The highest IQ score for the achievérs' group

.#was 109, the lowest for the underachieving group was 107.

- .
' oo
s, Interpretations . . A v

_ The method of "diagnosis and instruction hased on a hierarchical ..
analysis, of subordinate tasks is ap effective procedu;e for sSpdenta -
learning of a mathematical task, " ) -

Underachievers require more time to nas;er subordinate tasks than
achievera

Abstractor's Notes
The study as reported ldeatified an "educatiopal problem, the
instruction of underachievers, and & method of instruction, task analysis.
It was proposed tha¥# the particular wethod would be effective in allevi-
ating the problem. But a specific questiort was not clearly proposed for

1 ¥ e 2
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the study itself.. So it is hard to interpret the results and to accept
the conclusions reported: . , .

¢ » AN
The instruction on subordinate tasks, did make a difference to A
achipvement on the mathematics task, the experimental jroup did better
than the control. e . -
r !
T;Z It is Qard to justify.any other conclusion using the posttest .data.
re was no hypothesis describing what kind of behavior on the posttest
was expected as evidence of "decreasing underachievement.” The under- ~
achieverg were probably achieving, or learning from instruction in their
reguwlar class, but they,were not achieving at the level of their
capability. From the J;ta reported it ig not clear how the researchers ‘
|
|
|

could conclude that the "underachievement was decreased” when under-
acthievers had a mean IQ score 15 points above tle achiever's mean IQ ,//
score and yet had 4 out of 6 subjects respond correctly to the_posttest -
while'the achievers hgd 5 of 6 subjects to respond correctly. The
researchers may have some data supporting their conclusion but it was
not reported adequately , .
. The researchers referred to several studies reporting the useyof
task analyeis for mathematics tasks. ' The present study as reported
seems to be Qnly a replication withoui specific implication for under-
achievers. . .
L. ‘ P - v

A final comment - A test of one item i5 seldom adequate to measure ’
reliably a subject's ability to pgrform a task.. It is possible that the
particular numbers used or the way of asking a question may tnfluence 4
gtudent's response. . Several questions on the given task would be '

appropriate. ) //
. ‘ ' . / .
Mary Anp Byrne ° L
. N o U?iversity of Georgia
¢ [ 4
< A ‘ , »
[ [}
. Y . . «
- | '
. h . .
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ROLE OF CONCEPTUAL TEMPO IN CGQCEPF FORMATION. Cathcart, W. George;
‘Liedtke, Werner W., Alberta Journal of Educational Research, vlz n3

’
: pp216-223, Sep 73. . ' .
R Descriptors--*Concept Formation, *Student Reaction, *Research . .
. Design, *Mathematics, Academic Performance, Elementary §chool «
’ Students, Achievement Tests, Tables (Data), Analysis Of ; \ e
Covarigdce, [*Matching Familiar Figures] ' ‘ .

LY .
Expanded Abstract and Analys£;>Prepared Especially for I.M.E. by Edward
J. Davis, University of Georgia. . ‘
} ’ ) .
l.  Purpose - "
This stgﬁy was designed to investigate relationships; betwéden the
. conceptual tempo of 7 1/2-8 year old children and the pewformance of these
childrén on conservation of length tasks, an intelligence test, and on .
test of mathematics achierzent. Conceptual tempo refers to the ratesand
accaracy of responses children make when confronted with tasks for Which *
they fust chobse among & number of responses. Some children tend to
respond quickly and incorrectly, others tend to deliberate and be more
accurate. Hence the labels impulsive and reflexive are used to describe.
the ‘conceptual tempo of children. ~ ’

. . ~ .
Aspects of the relatioﬁshfb of conceptual tempo to intelligence,

" teading skills, mathematics achievemént, and conservation of length bave
been invest’gated by other authors. Kagan (1963) found gifferences in
conceptual tempo among children of equal intellfgence and, that reflective
children appear te have an advantage in readipg skills of word recognition
and word recall.” Cathcart and Liedtke (1969) "tgborted results 4ndicating >
reflective children achieve best in mathematics. Callahan and Passi
(1971) report a non-significang tendéncy for reflective children in 4 -
grades K-1 to be better able to con3erve length. ~*

2. .Matibnale
Rationale

.

L}
.
.

This study was designed to examine relationshipsgbetween cdnceptual
tempo, inteiligence, mathematics achievement, and cohservation of length'. |,
in a more careful and rigorous way by considering sex, mathematics ~
achievement in terms of understanding concepts, recall of basic facts,

T and problem solving, and by using intelligence as a covariate. P
. ‘ e
P (4
3.  Research Degign and Procedure - ) . t
- L 4

After gelecting 59 second grade students the authors administered

2 practice and 6 test items from Kagan's "Matching Familiar Figures"
(MFF) test designed to tdentify subjects as impulsive or reflective.
Subjects scbring below the median time to complete the tdst (14 seconds)
and above theameq}an number of errors (1.4) were classified as impulsive.

‘ ' ~ 17 — -
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Subjects taking longer than 14 seconds to complete the test and making
o fewer than 1.4 errors were classified reflective. This scheme classified
¢ .20 subjects as reflective and 22 as impulsive. N
- ' ~
The authors designed a conservation of length r.est ‘of ‘ten items. <
Each faced the child with arrangemefits, of either sticks and, string,
toothpickes, or strips of paper. A procedure of presenting two objects
or arrangements with coterminoys endpoints, establishing & length
relation, and trdnsforming the physical arrangement was employed.
%
A 31-item mathematics achievement test yielded subscores on know-
ledge of concepts (from 15 fultiple choice items), recall of basic
facts (10 itehs), and‘problem solving (ﬁrom 6 verbal problems). These'
items were taken froh the mathematics text used in the children's mathe-
matics program.

- v

Intelligence scores were obtained from the Otis Quick-Scoring
Mental Abilities Test (alpha). This test yields a verbal and mon-verbal
- subgcpres and a total score. . N - .

-

| I : '
P P
LN - ) » Lt ’ ]

4. Findings . . *
Girls tended to be more reflective—and boys more impulsive. 0f the
. 20 reflective subjects, 8 were boys and 12 were girls. Of the 22
\ impulsive children, 16 were male and 6 were female. The resulting Chi *
Square for this distribution was sigpificapt ,at the .032 level. This
was the only sex related finding ( effect or interaction) in the
'study that approached or exceeded s ificance at the .05 level. , In
relation té intelligence scores, reflexive children were significantly
higher (.014 level) on the 'non-verbal subscore and on tKe total score
(.036 levkl). However, no significant interaction was found Beé&een
.cpnceptual tempo, sex, and any of the three IQ measures.
To examine the relationship between sex, IQ, conceptual‘nempo, and
.the three components of mathematics achievement a two®way analysis of
. covariante was used with IQ ds covariate and sex as a blocking . *
variable.” ~ .

LS ' y ’ , ‘ .
The following table presents the results{of the two-way analysis
of cqvariance.

- o . . TABLE 1
ANALYSIS OF COVARIANCE BETWEEN GROUPS QN MATHEMATICS .
ACHIEVEMENT (COVARIATE = IQ)

- Mathematics Achievement Test .
qrouﬁ\ Concept Problem Solving . Basic Facts + Total I

Reflectlive 7,320 JL.4B* £7.96% 16.75%
Impulsive 7.75% 1.03% - 6.06% 14.83%
(1,23 .28 65— [4 6.20 1.70 ¥
. Proﬁahllity .39 .43 . 22 .20

*Adjugted meanse cob e -
J ” . 18“. T

.
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The interaction between sex and cgnceptual témpo was npt significant
“for the criterion measures in this analysis of covariance. The table .
shows higher adjusted means.for reflective subjects on problem solving
and basic facts. Only the latter was considered significant. On concepts
the adjusted mean for impulsive children was slightly higher.J This

-

difference was not significant.

An agalysis of covgriance was also dsed to investigate the relation- ‘
ship of conservation of length to conceptual tempo and sex. It was
hypothesized a relationship_exists betyeen conceptual tempo and conserva=- .
tion. The table below preszﬂts the results of this analysis. Intelljgence
was agaln the covariate. The table does not show the adjusted means on
the 10-item conservation test for reflective gnd impulsive children. These
were 7.61 and 5.51 respectively. This difference was significant at the

A ‘» .

.04 level. ,
L a2 - .
PR ANALYSIS OF COVARIANCE BETWEEN GROUPS ON GONSERVATION Ve
¢ OF LENGTH (COVARIATE = IQ)
. .- - . . s
, Source . ' ss oF MS F ' R
Concefiyal Tempo 29.99‘ 1 29.99 . 4.46 .04
; Sex o 9.95 1 9.95 1.48 .23
.~ Tempo XSex + * ' 0.02 -. . I\/ 0.02 . 0.003 .09
. -, : ‘
Within - 154.59 23 6.72
Total 194,55 .26 1 a, *

-

5. Interpretations

In relation td the findings concerning the three coégdgents,of ,
mathematics achievement the authors conjecture the.superior performance
of reflective children in recall of hasic facts cduld be attributed to -
their takipg the time to "figure out” answers using aids such as fingers .
or an avéilable number line. Some children employed such procedures,
others responded immediately or not at all. Héweyer, no record of which
children used these differing strategies was obtained. The suggestion is
made that this issue be studied further.,No conjectures are offered for
the results-indicating non-differential performance of reflectiva and
impulsive.children or concepts and problem solving. .

The significant difference in the adjusted means of reflective and
impulsive children on the comservation test is interfyreted as evidence
that reflective children conserve length before impulsive children. The

Aruitoxt provided by Eic: . . ' N
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suggestion is made that o;!servation of other properties also be studied,
with respect to conceptual tempo Similar findings would result in’
important implications for many teachers. LIS

~ <

The authors make an observation with respect to intelligence
measutes: L
1f reflective children score higher on intelligence tests
than impulsdve pupils because they take mope time to wtigh
alternatives beforé they respord then theye exists another
., reason for questioning the validity of intelligence test)
The question "what does it measure?" seems_to have added mpan-
ing when considered in the light of the résults reported here.
The failure of sex to be significantly related to any of the other ,
variables was considered evidence that sex related differences in con-
ceptual tempo were maturational. The observation was also made that
children slow to answer a teacher's questions may differ from their more
quickly respondig classmates in conceptual tempo and not in intelligence.
Many teachers may tend to oOerlook this possibility.
rﬁb\l 7
- ~ e -
. Mﬂﬂ
While the title of tih article is somewhat misleading, the authors
should be commended for designin“this interesting study, for using
intelligence as a covariate, and for considering mathematics achievement
to be multi-dimengional. How%ver, the apparent lack of & relationship
between conceptual tempo, problem solving, and knowledge of concepts was
undoubtedly a surprise. Perhaps the problems were too similar to those
the children had practiced in class or the concepts tested were'.too
familiar tosresult in ii:terential performance. : . . ;g

L) 0

*

. \.

The failure to e able to classify the number of‘children taking
time to figure out basic facts and those responding immediately as either o
reflective or impulsive is disappointing. This showld be resolved; - "
however it should be noted that the racall,of basic facts used here is
not a measure of memorized responses. ﬁidence on the relatibaship of s
conceptual tempo to memory has been gathered if subjects are allowed . .
time to work out responses: ’ -

It should be emphasized the initial clasgification of children as
‘reflective or impulsive was based on both time and accuracy of responses
to items on Kagans (MFF) test. Hence, those children cldssified as
reflective had demonAtrated some intellectual superiority over those
clasgsified as impulsive. This appears to be standard practice in
defining conceptual tempo and appears to this reviewer tb make conceptual
te@po of limited value in investigating developmental phenomena. Thete
is another conceyn about the authors questionigg the validity of an
intelligence test. Their comment, quoted above, somewhat masks the fact
that children they classified as reflective were not accurate in respondr
ing'to the MFF test as well as more deliberate. This also makes the

Je

7‘ ‘ .

. : 20 ' 4

Q ) ‘

hd *




. Py : 4
failure of refiective childuen to significantly out perform impulsive ,
children in problem solving and concept, recognition even more surprising.

The evidence indicating reflective children conserve length before
impulsive children, coupled with the tendency by Callahan and Passi's
subjects to do the same, is worthy of note. Somewhat puzzling, however,
is the author's tlaim that similar findings .for conservation of other
properties would have important instructional implications., Just- what
are the lmplicatipna? Should children be trained to be more deliberate,
or should different instructional strategies be employed for reflective
and” impulsive children? .

a

Edward J. Davis N
University of Georgia N -
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A STUDY:OF CHILDREN'S ABILITY TO WORK WITH ELEMENTARY MATHEMATIGAL

SYSTEMS. Collis, Keven F.] Australian Journal of Psychology, v25 n2, <

ppl21-130, Aug. 73. )

: Descriptorh--*Mathematical Concepts, *Learning Processes; *Cognitive ,
‘Processes, *Studént Research, *Cognitive.Ability, Ingtructional
Materials, Elementary Education - .

Expanded Abstract and Analysis Prepared Especially for I.M.E. by James -M.
Moser, University of Wiscopsin. *

1. Purpose . . . -

The purpose of the study was to gather data relative to the general
question of how well %hildren of differing age levels can perform on a
task requiring formalxoperational reasoning. . .

* .

. . o\ ’
.2 Rationale . .

+ Previous studies using mathematical material and the Piagetian model
of cognitive developmert geemed to imply that subjects are not able tog -
work within a closed abstract system before they have attained the v >
capacity for formal-operational thinking. In recent years, the mathe-
matics teaching in Australian (and American) schools seems to have shifted -
from an emphasis on the development of the computational skills to the-
understanding bf the structure of mathematics. In many cases, thig has .
resulted in presenting abstract systems formally and then asking children . ‘
to make within that system. It'was considered important by
the author to determine whether the general run of childzen were capable
of handling such ideas:

.

- 3. Regearch Design and Procedure -

Three tests, modeled on an earlier one used by the author, were
devised. Each test set up the game mathematical system by defining an :
operation a*b = a + 2b, on the set of zero and the positive integers.
*Children’were tHen required to make deductions about the truth or falsity
of the statements in the test items. The items are shown in Table 1.

-

Table 1 | ,

’

Test Items Elementary Mathematical Systems

Item , Test 1 Test 2 Test 3
1 a*b = p*a 4%6 = 64 . 4778%8976 = 8976%4728
2 a*(b*c) = (a*b)*c S*(4%6) = (5*%4)%6  982%(475%638) = (982%475)%638
3 a*x = a 4%5 = 4 .4932%8742 = 4932
4 a*(btc) = (a*b)*c 3*(4+6) = (3%4)%6  6836*%(9354+2397) = (6836%935)*2397
5 at(b*c) = (b*c)ba 3+(4%6) = (4%6)43  5724(863%749) = (865%749)4572
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In Test 1, the .subfjecr.é werg asked toastell when Fhe etatements Would be
true, and in Tests .2 and 3 whether the statements were true or false.
In all three tests,-the response "can't tell" was dlso allowed. Tests

In a pilot study 6Ss, two each at »ages, 10, 13, and 16 were chosen, -
1 of IQ 120+.". In the main study 170 boys and 160 girls from schools
in lower middle class areas were used. *Thirty were taken at each afe

“level from'7, 8, 9, . . ,, 17 years bf age. The' six Ss in the pilot

r .- . . -
R . oo ’
b 4 <Lt .

, .

study were examited individually in the presence of the expe'rim'enr.er who
éncouraged the.§ to express his thoughts verbally. Upon completion the’ A
experimenter also went back over incorrect test items, as well as those’ ’
the S could,not do, to ‘se¢ {f some small amount of help would em}l_)'le' the |
S.to.respond correctly. In the main test, Ss wrote or marked duswers on |
a sheet provided. Each group of 30 Ss at each age level Was g'i've‘n forty
minutes to respond to :all test items.- oo S
4 * .

o ! . ! .
' . . e

! 4 * ' " . - ' .
Thwpothe!!es tested in the study were: T bhide

-I. (a) responses to items in 'a-‘J,],,neéts‘fo;‘ Ss b.é'l(iw.r‘; ' . v

age 16 would show a tendency to ignore the’ 1.
* . given mathematical system-and to reagon by .

analogy with a familiar"system.> '’ AR PR

- ..

g ¢

“(b) Ss,uncier age 16 iwlould hav;e;».li_t'ﬁlé"s'uccess: on
any of-the tests. . “a .’ R
. t wher N

-

KU Iy T v . [
II. success on items 1 and 2 in’Tedt 1 would be preceded : .
paralle items in Tests 2 and’3. -

. - )

by success in the
These hypotheses were fo:l'm_i.»la'tedA ‘upoy, the basis of results in prior,
studies and the resultsiof:the pildt test.. - - . .
. ) < . Lo
PR o

4, - Findings "~ n S . PP .o

PR \,

Responses were tabulated according to age and 'correc_tness.. ..S1ince
the Ss work was also.included on the yesponge sheet, It was possible to
analyze their pattern of thifking to some degree. A Gommon approach to ‘.
items in.Test 1 was to ignore.the defined operation and to substitute: the

familiar.binary operations .6f + or X. Threel other categories of response .

patterns were identified. . These are lndicated by the headings of Table 2.

- .

selected as thg. cut-off point _towindicate ‘dyfccass on an {tem. TIh ap
exahination of the data, success on Tests ¥ and 3 was generally achieved’
by-age 16. There was alsq a,marked ‘trend for a large gain to be made
between yeats'd$ and 16, Items 3 and 5, wers: the ones most’readily
achieved-in Tgd'ts 2 and 3, but for the §¢ below 16, it was ‘suspected

vhat they.-achieved sucegss by using the gubstitution of an arithmetic .

A cargact z}aé’é.c;nse‘to an itep by 60% oflSs in ap age group was

- qpetation and by $gudring ‘the defined system. L.

>

- . r * .
LS [ ~ o~
P ¢
o I3 - . g - . . .
- e . \ . - [
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‘were given in the order listed. S .




‘Proportion’ of Ss in$Reappnsq?Categories'b} Agé Céouﬂ

.t Age - Can't Tell . ., +/X Attempts to Work . Work Correctly |
- Ly subgtitution - With System With .System )
“ . (2) Defined ‘{3) - Defined (4)
17. 00 57 S 23 . . .63
< 16 . .06 ¢ L5 RS TR 260 L, !
.15 . .03. . .68 o290 Joeo
14 N .80% . A1 - W .00 *
13, T R -7 ‘ 03 oo T g
412 03 .94 e .00 03, .
. 114 C .12 T, .88, ".00 . .00 .
1077 17 : 83, -, 00 7 00, -
9. .% .00~ 100 |, .+00 .00 g
.8 N3 A E .73 ; .00 P 200 .
‘U7 . 1.00 N .00 <", .00 ‘ .00
- N - o v
. , (,' . \ . \‘ - . ) N

The results of, the 16 and 17 year olds indicated that Items 1; 2, -
and 5 were achieved before Items-2 and 4 in all three tests. Item 4,'in
general, tended to be the most difficult. It wad also found that in
these age groups, ,the percentage of gyccessful Ss on Items 1 and 2 of- |
Tests 2 and 3 was higher than on the same fumbered items of Test 1. This
was particularly true for agé,16.- )
. . ¢ - & R ’ A

. i - * L ~ L

¢ 5. . Interpretations ' . ' -
c‘ < - X . P .

. The findings seemed to suppoft the hypothesés. The findings also
_showed the extreme difflculty that even the oldest Ss had in working
within the abstract system in Test 1; it was not 1likely that .they could -
relate the items on that test to other items in a different test yntil
they had command of the items in the original test. Only some of the 17 .

v year olds,referred back to Test 1 when working on:Tests 2 and 3. The . : e
’ author wondered about the hequencing of the tests, hypothesizing that

the order Tegt 2, Test 3, then Test 1 mdght provide the Ss some training

that Fhey could tise to better achieve on Test 1., "

N A

The most important éépect from the eddcational psyéﬁologist's point -
of yiew is the fact that over 80% of each age group fuom 9 to 14 completely
ignored the given system w%;h its défined operation and turned to a
fami1iar operation. Perhaps the § 4s incapable of manipulating the
propositions that contain the data, but rather Tooks for.and works with
wht appears to him to be the reality of the sitq?tion.

-
“ .

. LR e
. & N t .

Abstractor's Notes . 2

z

“In general, I feel the study was carefully done and the results well »

analyzed. 'In a study of this type I might'offer tire suggestion to future : .
14 . .

.
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researchers to consider some type dbf sequential, testing. For eidgmple,
.rather than test Ss at each age level, consider testing only 7% , and
17 year olds. If no great differences occur, as wlght be expectd ‘

between 7 and ‘12, do no further testing of Ss between these boun When
differences occur as between 12 and 17, try an intermediate st'ép., l;u_:l'g as
age 15 and then repeat the analysis. This would have been warradjed in

udy.

this study in view of prior research and the results of the 51'.]70t

. . R T S
v In view of the avallable research and the findinge of Piagéqp&i his

assbciates, the results of this study were nof at all surpri'sing. ver-
theless, I would have bden more comfortable with the authors findings and

conclusions if he had divided his subjacts and used an alternate 'hbi,strapt
system and/or alternate, set of test items. Thus, one could be reagsured

that the results are not due to the make-up of the test and'its’pagticular
. 4

' ir.eng. . , ' - ‘ d. ~
Finally, I wonder whether the dramdtic increasd in sutcess from age
15 to 16 on the test items is a reflection-of thé Ss' maturfng inta the
formal-gperational stage, or just ¥imply due to the historical fact that
they -have recently compleyed a high‘sZhool course in Algebra. Bu"': per-"
haps the latter is*a cause of the former. C
‘e »

3 . -

James M. Moser %
University of W:Lsco&gin.
. , [
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Y models, (c) searching for a more parsimonious model that would still pre-.

", structural variables ‘and multiple linear-regression techniques were used

© difficulty, combinations with zero are usually at a high level of diffi-

i peéndent contribution of *each of the variables in a model."

i

. t
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STRUCTURAL MODEL§ FOR PREDICTI DIFFICULTY OF MULTIPLICATION PROBLEMS.
Cromer, Fred Eugene, Journal for Research in Mathematics Education, v5 n3,
ppl53-166, May 74, : .

De%ﬁriptorsi-*Algorithms, *Elementa;y15chool Mathematics,
Myltiplication, *Research, *Task Analysis, Complexity Level,

Leatning Difficulties, ; . '
Expanded Abstract and Analysis Prepared Especially for I.M.E. by Harold L.
Schoen, The University of Iowa. ¢

-y ‘ N
1., Purpose - - )

. -

To test the feasibility of using, structural models conézructed by. a
léast-square method to predict the difficulty of two-factor multiplication
probleds. In particular, “the study was directed toward (a) exploring the
correlations between each of [severall} structural “variables and 'the
criterion varlable, (b) testing the significance of various regression

dict problem difificplty, and (d) testing the significance of the inde-

.\“

3

2. Rationale .
¢ .

j?his study is based on the research of Suppes and others in, develop-
‘ing a "process ' model jfor arithmetic." In this model a small number of
to assesp the difficulty level of simple addition problems. In additionm,
a review of the literature concerned with difficulty level of aritHmetic
problems was conducted in order to identify salient structural variables.
"In general, these studies found that larger’ addends or factors increase

culty, combinations and thgir reverses are not equally difficult,
combinationg with the smaller addend or factor gecond tend to be less
difficult."” e i . .

v
o2 ¢

1

3. Research-Design and Procedure . .. -
) ;
Only multiplicaion problems of the form .
* . ab . ) ) ‘ .
'xed ¢ .

~ ..

wef uged in this study where ab afd cd are two digit whele pumbexs.
Thirteen structural variables were chosen as predictors for the criterion
variable, itedrdifficulty’(DIFF), i.e., the proportion of sfudents failing
to"arrive at'the correct splution to the item. The structural variables
were (1) the tens digit in the firse factor (TDF), (2) the digit in
the first fqctot (UDF), (3) the teng digft in the second fagtor (IDS), -
(4) the-units digit {g‘the second factor (UDS), (5) the numher of operation

,

27
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steps’ in addition (0A), (6) the number of operation steps’in multiplication
(oM), (7) the number of digits carried in addition (DCA), (8) the number
of digits carried in multiplication (D), (9) the largest digit in the
factors (LDF), (10) the smallest digit in the factors (SDF), (11) the uumber
of digits in the product (NDP), (12) whether either of the factors had the
same tens #nd units digit (SMD) and (13) whether the second factor was
larger than the first factor (LFS). The measurement of OA was defined in
the same manner as the number of operations (0) used in the studies con-
ducted by Suppes, mentioned earlier. The number of steps in multiplitation ¢
(OM) was defined in a similar way. Briefly, OM reflected the total number
! of binary operations the subject must complete to solve (ab)x(cd) by the

usual algorithm.

The sample consisted of 238 fifth graders, all of the fifth-grade
children from two glementary schools in a mid-south @ity of approximately
25,000. Two forms of an instrument, each containing 84 multiplication

N problems formed from digits generated randomly by a computer, were ﬁon
structed. One-half of the students completed Form 1 of the test and the
other half completed Form 2. The test was administered by the classroom
teachers, at their convenience, and with no time limit specified. *

Linear models using (1) all 13 variables, (2) the 4 digit-type
yariables (TDF, UDF, TDS, UDS), (3) the 9 process-type variables and
(4) 3 variables determined by a factor analysis were congidered.

* ~

4. Findings , o .

_%he sumnary tables for the four linear models are reproduced below.
In model 4, OM, OA and NDP were used as predictors since they were the
variables most highly correlated with three factors ideatified by a )
‘ principal axis factor analysis with promax rotations.

MODEL (1)--FULL MODEL WITH ALL 13 ?REDICTORS .

R Percent of Independent Probability
Predictor Beta Weight B Weight Variance Contributed F Ratio Lgvel
TBE .075 . .003 0.2 1.26 .262
UDF .273 .010 2.2 15.33 . 000,
» TDS .226 .008 . 1.0 7.09 .008
UDsS .187 .007 1.4 9.57 .003
. 0A .376 .028 1.9 12.86 . .00l
Y OM -.288 -.014, 0.5 3.19 .072
DCA -.163 -.023 0.5 3,51 059
' peM .275 .035 0.% 3.69 .053
LDF .097 .007 . 0.4 2.74 . .096
SDF 122 .008 0.3 * 2,25 132
“ NDP 216 L0338 1.3 8.59 .004
SMD -.156 -.042 2.1 14.62 w000
LFS -.005 -.001 0.0 00 T .949
Regression Constant = -.131,
Multiple R =..88, RZ = .78, p = .000. * .
Note.-For all F ratios. df = 1/153. ) .
28
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MODEL (2)--DIGIT TYPE VARIABLES

)\ -
< Percent of Independent * Probability
Predictor Beta Wefght Weight Variance Contributed F Ratio Level
TDF .210 .008 4.3 22.58 .000
UDF 477 ©.017 22.7 118.49 000 |
[} DS .503 .018 125.0 130.45 .000
UDs 391, .015 15.2 79.40 T .000
Regression Constant = -.063. .
Multiple R = .83, RZ = .69, p = .000.
Note. ¢For all F ratios df = 1/163. !
) MODEL (3)--PROCESS TYPE VARIABLES :
o
b Percent of Independent Probability
Predictor Beta Weight Weight Vdarlmnce Contributed F Ratio Level
, 0A .423 ‘.031 2.5 15.29 .000 e N
oM -.408 -.020 1.1 .« 6,67 .010
DCA -.181 -.026 0.6 4.02 044
DCM .509 Y. 864 2.6 15.95 .000
- LDF . 254 .018 5.0 30.71 .000
SDF ' .249 ! .016 1.8 13.03 . ~001
NDP .272 .044 3.2 19.3; + .000
SMD -.157 -.042 . 2.3 13. +001
. LFS .021 .004 0.0 _ <25 .627
Regression Constant = -.149. * ] ’
Multiple R = .86, RZ = .74 p = ,00p.  °
Note. -For all F ratios df = 1/58. .
. ., . ‘
) MODEL (4)--FACTOR ANALYTICG MODEL
~ ‘. -
~ Percent of Independent Probability
Bredictor  Weight Wefght* Variance Confributed F Ratio Level
0A .318 - .023 5.4 22.28 .000
oM .338 .017 * 5.5 22.61 .000
. NDP 4245 .039* 3.5 . 14.68 .000" -

Regression Constant = -, 048,

* - Multiple.-R = .78, R® = .60, p = .000." .
Note.-For all F ratios df = 1/16Q. . . '
Y

’

» 'f
29 .
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S. Interpretations

Of the 13 structural variables, only SMD did not correlate signifi-
cantly with DIFF. Each of the four linear models accounted for a signifi- (
cant proportion of the wariance in DIFF. However, model 1 accounted for
significantly more of the variance in DIFF than did any of the three
restricted models. "Thus, in arriving at a more parsimonious and possibly
more useful model, some predictive power may be sacyificed.”

This study supported most conclusions drawm from early work on problem
difficulty with two notable exceptions. First, this study does not '
support the conclusion that multiplication problems ‘with the smaller
factor second are less difficult. Second, combinations involving 0, or
the larger digits, did not prove to be more difficult nor were combina-

" - tions involving "1" or "2" less difficult. In fact, combinations
¢ involving "O' were among the easiest problems to solve.

The results of this study ¢learly indicate that it is possiblewto
predict the level of difficulty of multiplication problems in terms of
easily measured structural varisbles., Furthermore, the techniques used
to measure problem difficulty in this study.may be easily extended to
different types of mathematical problems. Since problem ‘difficulty {s
one obvioug external variable to be considered in building a theory of
mathematics léarning, the measurement techniques used in this study could
have important.theoretical significance.

¢

Abstractor's Notes -

This research report was written in an exceptionally concise manmner.
In particular, its relationship to learning theory and earlier research
is evident, though it appears to be unduly limited in scope. Fof example,
would it not have been possible to analyze the performance of individual
subjects or types of subjects grouped by some learner characteristics?
Basic research which goes beyond analysis of large group data 18 ndeeded
before any theory of mathematics learning will approach completenéss.
Perhaps the greatest contribution made by this study is the technique
for measuring the varibus sgrfictural variables.

h : Harold L. Scﬁoen
The University of Iowa
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LEARNING ACHIEVEMENT AND'THE EFFICIENCY OF LEARNING THE CONCEPT OF VECTOR -
ADDITION AT THREE DIFFERENT GRADE LEVELS. Gubrud, Allan R.; Novak, Joseph
D., Science Education, v57 n2, ppl79-191, Apr/Jun 73.
Degcriptors--*Concept Formation, *Instruction, *Learning, *Learning
Readiness, *Mathematics Education, Educationmal Research, Learning
Theories, Secondgry School Science, Sequential ".ea'ning, [Research
Reports) )

'
.

Expanded Abstract and Analysis Prepared Especially for I.M.E. by H. Laverne
Thonas, State University of New York, College at Oneonta

Al Ll

1. Pyrpose * .

The purpose of the study was to test Ausubel's subsumption learning
theory. The specifie problem investigated was that of finding the appro-
priate grade level for teaching the concept of non-algebraic vector
t;ddition. Primary constraints were that learning time to be held constant

oY each grade level and that "....the initial information learned should
be incorporated into cognitive structure with enough clarity and stability
that it can be usefully employed by the learner to learn subsequent but
related material....".

Two research hypotheses were specifically tested:

1) "Tenth grade studetits will do better than eighth grade
students on a posttest following instruction on non-
algebraic vector addition., o

N .

2) Tenth grade students will do better than eighth grade
students on a related materials test following further
instruction on material related to non-algebraic vector
adgition.

PS

2, Rationale N

The investigators were motivated by consideration of Brumer's well
known hypothesis on concept learning and its limitations in the classroom
setting. The learning theory of Ausubel provides additional restrictions
‘on Bruner's hypothesis in that it posits a strong relitionship between
learning and the avallability in the learner's cognitive structure of
sppropriate subsuming concepts. From this a test for adequate learning of
a particular concept is derived as the degree to which it facilitates the .
learning of subsequeant rélated material.

" This research is indirectly related to research on advance organizers.
It is also somewhat related to a host of studies indicating the feastbility
of teaching a given concept at a given (lower than usual) grade level.

ERIC .

N .




3. Research Design énd Procedure

The experimental groups cg%sisted of 96 students from each of grades
8, 9, and 10. All subjects were selected from the school popu¥ation in
Ithaca, New York, a coilege town of 25,000. Eighth and tenth graders were
volunteers who took part in the study during study hall pericds whereas
ninth graders partfcipated as students in a general science class. The"
IQ range for the 288 subjects was "100-150. . -

All subjects receimed an {nstructional sequence of four 40-minute "+

lessons 3 four consechtive days, leading through the addition of vectors -
in lessons 3 and 4. \{s sequence was standardized by an independently °
developed self instructional system making use of multiple learning

materials.- w ot ‘o v e

. ”~

Following this instructional sequence an 18-item Posttest (PT) was
administered to one~fourth of the subjects at each grade level at inter-
vals of 3, 21, ,and 42 days. The PT contained nine items on recall of
rules for vector addition (drill) and nine items requiring the abstraction
of giving a vectqr represeptation of a physical situation as_well as
«applying the rules for vector addition (appltcation). .

The remaining one-fourth of the subjects at each grade level ‘
received an additional lesson on the resolution of vectors into com=
ponents and a Related Materials Test (RMT) on this leagpn. This occurred
42 days after the initial four lessons were completeii The instruction

. was a progragmed booklet for which 25 minutes were a gﬁﬁd with 15 € -
minutes for the 12-item multiple choice Related Materials Test. =

4 -
Dependent variables were the Posttest and Related Materials Test
scores. Apparent independent variables were grade level, retention

interval, and ability level. . o

Graphic comparisons on mean PT siores were made for each component;
drill, application, and for the total PT scores for each grade level.
Similar comparisons were made between low and high ability students at
each grade level. Factorial andlysis of variance was also carried out
for each of these sets of scores using Grade (3 levels), Time (3 1evg}8),
and Ability (2 levels, as measured by IQ) as the independent variables.

«for the RMT, graphic comparigsons were made on mean scores by grade
level and by three levels of "abstract thimking ability." Contrasts were
also given between PT and.RMT mean scores by ability and grade level. A
factorial analysis of Va‘iance was done for the RMT scores with grade
level and ability level as the independenf, variables.

.

4. Findings ’ -

"

The ANOVA for the PT and each subtest (drill, applicatiops) yielded
significant main effects for grade level and ability level (pl.01). A
significant main effegt for retention time was found on the PT and the

. * \
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- - -

drill subtest (p <.05). There were no significant interactions. For the
RMI the ANOVA showed a significant effect only for grade level (p<.0l).
These sfatistical results, together with the extreme differences in mean
scored between grades eight and ten were reported as supporting both
regearch hypotheses. . S

» v .
P ~
a

- N

L)
" v

S. Interpretations . $

The investigators argue in several ways that the results of the study
are supportive of Ausubel's subsumption theory. First, the superior per- .
formance of the tenth graders on the Posttest is explained by the greater .

, availability in cognitive structure of relevant subsuming concepts. Int” .
formal investigation tended to rule out an alternative explanation that -
students had learned specific concepts of vectors and vector addition in .
the interval from grade eight to grade ten.

- 3 ‘e ’ . .
Second, the further superior performance of tenth graders on the BMT, .,
is explained ih a cumulative fashion based on subsumption theory. That ~
is, tenth graders possessed through cognitive growth relevant suhsumers
that enabled them to learn the initial material with greater clarity and, ‘'
Stability hence facilitating the learning of the related materials, LIRS

.
N

~

*Third, it is noted that differentiai effects on the PT scorks.appear -
that may be explained or predicted by subsumption theory. The difference
— between mean scqres on the Posttest for high and low:ability ninth graders
13 4.9 as compared with 2.2 and 3.5 for eighth and tenth-graders, respec- a s
tively. The interpretation is that most high ability ninth, graders have ;
a gredter availability of relevant gubsuming concepts through their study
of algebTa whereas most. low ability ninth graders do not study algebra.
Thif is further supported by an increase in mean score from eigHth to
ninth grade of only 0.1 for low ability students as compared with an in-
crease of 2.8 ﬁgf high ability students. ¢
The fact that a significant difference occyrs between abiiity levels . .
an the PT but not on the RMI s also seen as explainable by subsumption
. theory. The hjgh abilfty student begins at grade eight with a greater
number’ of subsumers and accumulates them over time at a greater rate than
dofs the low ability studeat, thus performing better on the.PT throughout.
This difference didappears on the RMT becluse the time interval is too
~<° shbrt (six weeks) for'any factors ‘to operate other than the initial state
of the learner and the effect of the learning material. 4n lessons 1-4. .

.

Finally, the subjects weré| further categorized for analysis into .
" three levels of abstract thinkihg ability. These levels were defined as
(a) all eighth graders and low 4bility ninth gradery, (b)Y high ability
ninth graders and low ability tenth gradefs, and (c) high ability tenth
graders. Group (a) Mad a mean scote on the RMT corresponding to_an . .
estimated chance,Bcore (3.61) whereas groups (b) and (c) had mean scores
1.80 and 2.81 points above that score. Thus, the' criterion for meaningful
learning as initially gtated is not met for group (a) but is better met
by groups (b) and (c). _

.

:a ! . - s .
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In sum, the {nvestigators conclude that "Ausuhel's contention,that
the primary facilitation for new leagping is the adequacy of relevant
concepts, is supported by our data." * <

4 N

- ' }‘».- S Abstractor's Notes v /
' N v
There are a few apparent errors in the original report that may be ,
puzzling to the reader. In Figures 2 and 3, N should be 216 rather than. '
192 to agree with the text of the report. The titles fot Figures 6 and 7
are reversed. In Table V, the number of items for the Related Materials *
Test should be, ,presumably, twelve rather than nine.

[T

This research i8 of definite interest for mathematics educatars
although carried out in the context of science education. It wduld
. appear tha% the only parts of the learning materials specifically science
« related were those that dealt with applications of vectors.
Much prior researchy with little productivity, has been directed
towards the effectiveness .of advance organizers in ingstruction in mathe- .
matics. The research reported takss a different tack in testing subsump- '
tion theory op a more basic level and 18 thereby of great interest to
thage exploring the application of Ausubelian‘theory in mathematics in-
struction. Despite the contention that the data are supportive of the
theory, the results are so broad and diffusq as to make the interpreta-
tions obvious on the one hand (th& gains from the*eighth to the tenth
\ grade) aad somewhat strained on the other (explaining the sdperiority of * .
.« high ability ninth graders over those of low ability). What explains the
narrowing of the gap for high ability and low ability tenth graders (a
gain of 3.0, the largest single gain for any group)? In what way wou
they have attained relevant subsumlng concepts from ninth to tenth grede
of «such magnitude when they have not taken algebra?
B ‘. - vy -
These and other interpretations made would have beef greatly .
. strengthened had significant interactions occurred on the ANOVA. In
contraht, why were thelsignificant effects for retemtion time not dis-
,cussefl? Do they have a specific relationship to subsumption theory?

If ngt, why was this-factor built into the study? ..

An interesting contribution of the study is its approach to testing
feasibility of teaching specific concepts at different grade levels. As
such, critics mlght argue that the results might Have been more favorable
at grade etght if only a better teaching approach had been used. Further
studies could incorporate this factor as an experimental variable. '

L

H. Laverme Thomas ‘

State University of New York
College at Oneonta
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DEVELOPMENTAL DYSCALCULIA. Kosc, Ladislav, Journal of Learning
Disabilities, v7 n3, ppl64-177, Mar 74.

Descriptors--*Exceptional Child Research, *Learning Disabilities,
*Mathematics, *Testing, [Exceptional Child Education, Childhood,
Adolescents, Number Concepts, Definitions, [*Dyscalculia)

~

Expanded Abstract and Analysis Prepared Especially for I.M.E. by Nicholas
4. Branca, The Pennsylvania Statg Univegsity.

A3 ’ -

1. Purpose .

’
A .

! The purposes of this paper are to put forth a definition of develop-
mental dyscalculia to distinguish it from other forms of disturbed
mathematical abilities and to present the findings of an investigation RN
of mathegatical abilities and disabilities in eleven-year old pupils from . x\\
normal schools in Bratislava,’ Czechoglovakia. R - .

2. Ratignale e
The concept of developmental dyscalculi¥ has not received the “""

attention that developmental dyslexia and dysgraphia have.” Evidence is

* given to support the existence of genetic dispositions for mathematics and
various definitions of developmental dyscalculia are given. The author
considers, dsycalcula to be a much more complicated disorder than past
Interpretations have suggested and defines it as "a structural disorder
of mathematical abilities which has its prigin in a genetic or congenital
disorder of those parts of the brain that are the direct anatomico~
physiological substrate of the maturation of the mathematical abiliE}\Q\\\
adequate to age, without a simultaneous disorder of general mental
functions.” Factor analytic studies of mathematical abilities are also
cited to support the author's contention that these abilities are not
simple and compact and'that it is necessary to differentiate between
several relatively isolated abilities or factors. Developmental -
dyscalculia is differentiated from postlesional dyscalculia, acalculia,
oligocalculia, and paracalculia and its basic forms of verbal dyscalculia,
"practognostic dyscalculia, lexical dyscalculia, graphical dyscalculia,
ideognostical dyscalculia, and operational dyscalculia are explained. 4

.

v

3. Research Design and Procedure

A sample of 375 pupils (199 boys and 176 girls) selected &t random’
from 14 fifth grade classes in 14 Basicschools in Bratislava were admin-
istered two sets of group tests measuring mathematical abilities. The
first get consisted of Kalkulia I, developed by the author for research
purposes, and a modified version of the Minnesota Paper Form Board (PFB).
The second set consisted of tasks testing basic arithmetical operations,

.sequences, and symbols. Children scoring at or below the 10th percentile
: of the score distribution on the group tests were congidered failures.
\ .
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After eliminating those students with IQ's below 90, three groups of
failures were delineated, those who failed the first set, those who failed
‘the second set, and those who failed both sets. Thege 66 children were
then submitted tota detailed individual psychologicaz and neurological
examination. The following.tests-—numerical triangle, Rey-Osterrieth
Complex Figure, arithmetical reasoning, digit memory test, successive
subtraction of 7 from 100, numerical square test, and G-test were fncluded

. among others in the investigationm. N

4. Findings

»
.

In the numerical triapngle test the groups with global failures
differed significantly (at the .01 level) from bo experimental gkoups
in the number pf incorrect steps and the' testing

The Rey-Osterrieth Complex Figure did not distinguish between the
experimental groups. p

On the arithmetical reasoning problems the lowest average scores agd
the longest mean time were obtained by the experimental groups who, fafied
in the performance tests. -

. .

In the digit memory test all experimental groups were found to have
a higﬂer average number\of incgrrect reproductions on both sets in which
the numbers’ were presentethyerbally. The greatest number of failures
were again recorded in the Qroup of'globally failing children.

-

The test of successively subtracting 7 from 100 was given in three
forms (two verbal and one written performance). As far as number and
range of faulfy steps are concerned, the poorest fesults were achieved by.
the two experimental groups who failed all the nukerical tests applied in

' the screening )

7

The numerical square holds a special position in the test battery
used 'insofar as the poorest result§ were not attained by the group of
global fallures but by the group that failed only the tests of numerical
character used in the screening stage of this investigation.

-

The G-test was included in the test battery chiefly to determine to
what extent dyscalculia (numerical dyslexia and dysgraphia) occurs
simultaneously with literal dyslexia and dysgraphia. The lowest scores
were obtaimed by both experimental groups who failed in all numerical

. tests employed in the screening stage of the investigation’

1

Out of 15 children of the group of global failures, 11 children
showed at least grave suspiclon of an objective pathological neurological
. finding, whereas ia the group of 21 children that failed in the numerical
tests only, neurological deficits were found in just two cases. In the
last group (failure in the performance tests) there was not a single case
with even a suspicion . of an objective pathological neurological finding.

I3
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Out of the whole sample of 375 children, dyscalculia was found in, a
total of 24 (6.4X). ‘

S. Interpretations ‘ M .

The author's definition of developmental dyscalculia,is more inclusive
than earlier definitions and takes into account the relationship between
general mental abilities and special mathematical abilities.

The research findings illustrate various differences in children's’
mathematical abilities. They suggest that approximately 6% of children of ,
a normal population can be expected to have symptoms of developmental
dyscalculia as defined in the study. / o

Abstractor's Notes *
— o ~» (Y

The author has undertaken an ambitious study to collaborate his
definition of developmental dyscalculia. The paper is-sextremely 1nforﬁa-
tive on a superficial level due not to the study itself but to space .
limitations in reporting it.  Not all tests are described in detail and
some yged were experimental versions. The author stresses that detailed
analyses of the subjects were performed and individual case stfidies were
undertaken before the presence of developmental dyscalculia cduld be .-
diagnosed. He reports that school marks, indicators fram par?nts' and -
teachers' questionnaires and neurological examinations were statistically
anglyzed but that it is not possible to quote thed all within the frame-
work of the paper. The data, however, are available from the author on

f rquesti ) S .
- e / . ,
. . Nicholas A, Branca . -
-~ , The Fennsylvania State University
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LEARNING AIDS IN ,THE CLASSROOM: .(EXPERINENIAL EVIDENCE OF THEIR EFFECTIVE-
NESS. Kuhfittig, Peter K. F.,-Education, v94 n2, pp133-136, Nov/Dec 73. . '

Descrfptor'a**lnstructioual Materi'a}s, *Learning Processes, v |
o *Achievetent Tests, *Rete_lttion, *Educationat Experiments, Student l
'~ Ability, Transfer of Training . . . o
. Expanded Abstract and Analysis Prepared Espeéially for I.M.E. by Larry, K. : )
Sowder, Northern Illinois University. ’, . . pat
. e :‘ » ,
- . * Al ” L4 !
1. o Purpose - ¢ :
- To investigate the effects of concrete ‘aids, of a dipcove.ry( mettgéii. ’
and of the interaction between thege two, vaxiables. S < e
"2, Rationale~ " S S )

.
. . .

te ai&s_ind : N

f N
. L. " A '

’ K o"
No research which simultaneously investigatés concre
Adiscovery learning seems to have bgen done. t

s
’

3. - Research Design and Procedure ) - - i .
. Four, faétoré. each at 2 levels were u&eﬁ/ ) R
. - ¢
) - 1. learnink aids (LA)--presencefabsence of .concrete aids; Lo )
- 2. (D)--thtermediaste guidance (™a carefully struétured..

8equence of quesfions")/maximgl guidance ("careful explanation of the
individual steps"); . . . . -
3. ability (A)--high7/low, based 6f departure of at least one -
standard deviation from the mean on Metropolitan A&rievemenr. subscores;
4. , tests--posttest/tetention test. . o et

~ .

These factors were the basis for a completely crossed, balanced Zx2x2x2
" factorial design with repeated measu;e's oh the tests factor. ;

¢, Subjects were 40 seventh-graders, 20 at each ability level; random
"agsignment of Ss at each level gawe 5 Sg per LAxDxA cell, ’

. . .

The learning ‘task was conversioén from American to old English , ;
currency and vice versa. The concrete aids were experimentertproduced T
models of coins. Instruction to the 4 LAXD groups was given by E;*over-
head transparencies were used "to insure uniformity of content and to
help prevent an unintentional bias toward confirming the hypotheses.:'
That the treatments were different was established by a ‘review of audio-
tapes of‘ the gessions. .

Two diys of instruction were followed by 2 days of posttests. After” i !
- 4 weeks, the same tests were given, for fetention measures. The tests

.y L
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consisted of 3 parts: achievément, horizontal transfer, &hd vertical
transfer. Reliabilities of. .82, ‘.84, and .55, resSpectively, were reported
(the type of reliability was not given) Use of conctete aids was not i
allowed during the testse

O J

’
4

-

. 4, nd{ngs ) T ) C = . .
' Ay ' .
1. For low ability Ss on posttest achfevement score: v '
. ~doncrete > abstract. (No_such difference was noted for
high/ability Ss.) . . * . . .
' 2. For intermediate guidance S8 on posttest transfer sc'ores:‘ .
concrete > abstract. (No such difference was noted for
maximal guidance Ss.) ) R 7
2> Nt ‘ . -
- 3. Trends for-posttest vervical transfer score: ’ <

intermédiage guidance > maximal guidance for low ability
(oot 80 for Kigh ability). L

\ . . ‘ . e’

.- 4. The only significant. differences gn retention test scores:
. - high ability > low ability on achievement and vertical ’
transfer. . ¢
. . ¢
5. Por achievement and vertical transfer scores:
posttest > retentian tgst. .
N . o2 b .’ ‘ . ’
" * - . - . )

. a=S. 'Inter_:gre:ations - . . o r S

e

; + "The main conclusion, then, ig that low. abilfty subjects benefit
¢ from aids more than high-ability 8ubjects in mastering abstract skills.
Furthermore, students learning by disgbvery Henefit from concrete aids, .+
but whenever thp expository method i8 employed the benefits derived from .
such aids are not apparent when transferring the acquited skills to novel -
situations. Finally, for low ability subjeqts intermediate guidance -
appears, to be preferablés on tr;msfer I~y
. . < Tt . .
N . v ,

Abstractor's Notes . .

Y

1. The investigatlion of the joint influences of "digcovery" learning

and concrete alds makes this a most interesting study. In particular,

there has.been.a lack.of work on whether concrete aids with secondary i

school Ss make any difference. The experimenter was wise to use the terms

“Intermediate guidance” and maxi:m;l guldance" and might well have avoided . .,
. the ill—dﬁfine& tern "ﬁiacbVery" alt:oget.her. T . s
g

° . 2., I‘he necessary brevity of joumal articles 1s likely responsible

for the I’ack of definitions. of horizontal and vertical trangfer (or sample

test items.to illdstrate these), information on the scores reported (means

of ,waw scores? pe:cents?), and a more complete report of the sgatisr.ical

" ahalyseg, RN - .

o O ) e . , \‘
- - ., 40 . . .
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.3, The small a (5 per cell) should cause considerable concern.’ .
. Besides thé statistical drawbacks, an “off-day" or misunderstanding by
} only 1 or 2 Ss could cause distortions in results. o ot
te o ‘ / -
%, CoupIed with the sviall n, the 2- ~day r.esx;ing migh{ have lead to ,
this rmrkable result (rgmar.ka.ble at least to the abstractor--the experi- 4
menter did not comment on it): For the low ability, intermediate '
guLdance, abstract group, posttesr. meatt on horizontal tramnsfer = 37.0,
but .t‘e.tenr.ion Test [mean = 63, 6 - v - .

gettings like that of tils study. He would prefer ANOCOVA (covariates:
the Metropolitan gcores Wnd/or the posttest scores), or a multivariate
analysis, or even separate ANOVAs for posttest @nd retention scores.

The author did not comment on, the apparent dubiowness of hamogeneity

"’S.  The ahf/ractort biased against a repeated measures design for

assmptions. . v . . >
Y )
. . .
ﬁ. The author's statements given above under Interpretations seem
much stronger than the number of significant differences warraats. .
. ) 5 ) ‘
. : ) Larry K. Sowder ‘
© . ) V4 Northern Illinois University
. [Xe
0 . * v !
* ' )
.\
»
’
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PERSONALITY AND PERFORMANCE IN ELEMENTARY MATHEMATICS WITH SPECIAL )
REFERENCE TO ITEM TYPE. Lewis, D. G.; Ko, Peng=Sim, British Journal of v
Educational ?szchélogz, v43 ptl, pp24-34, Feb. 73. . .

Descriptors-—*Persongli:j.Assessment, *Secondary School Mathematics
*Perfdrmance Factors,, #0bjective Tests, *Item Analysis, Individual
« Characteristics, Sex Differenges, Analysis of Variance, Tables(Data)

Bxpanded Abstract and Analysis Prepared Egpecially for I.M.E. by Marilyn
N. Suydam, The Ohio State University. ° ! ’ >

€

¢ N ‘ . l”’
. 1. ‘Purpgse ’

’

4

R v

N L ‘ »

To ascertain the relationsifip between peréona{}ty factors and !
mathematics performance as evidenced by gecondary-school students on .

e« varying types of test items.

LIERY

!
a‘\ . Ed
2. Rationale ) N
"The use of objective tegts to supplement more traditional kinds of
questions has increased. The relationship between such non-cognitive
* .factors, as personality and academic success h:gsbeen studies, based on
the agsumption that students with different personalify characteristics
will respond ‘differently to tests; the possible interactive effects of
*  personality variables with ftem type has been noted. Littl? attention
* has been paid to these effects in a mathematical context; therefore
this study is an attempt to ascértain the effect of personality factors
on attainment on varipus types of mathématics test items at the Certifi-
&  cate of Secordary Education.Level.

‘
2

3. - Research Design and Procedire
--—-———7—1—;151—-————————————-

Students aged 14-16 years were selected from two modern aecondJLy
schools (one boys', ome girls' school) and one coeducational comprehen-
sive school. They were initially tested on (1) the Junior Eysenck
Perspnality Inventory and (2) Raven's Standard Progregsive Matrices,
and were defined by (1) as being ihbtroverted or extraverted and neurotic .
‘or stable, and by (2) as having high or low ability. Each student was
accordingly placed in one of eight categories, and a sample of 80 boys \
and 80 girls was randomly selected from these categories.

" . The mathematics :esgé(were constructed in four sections, each v
using a distinctive item type: multiple-choice, data-sufficiency,
sulti-facet (true-false), and traditional (constructed response); each
section was divided into two content areas, number and space.

.

Data were analyzed by a six-way analysis of variance, taking account
of a double~-crossing of a nested variable, that of individual pupils
crossed with item type and content areas, within each of the cross-
classificatiqps_of extraversion, neuroticism, sex, and ability.

. 43
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4. Findings . ) ' .

The AOV separates 63 distinct’ sources of variation, 60 of which are 8
of possible psychological interest; of the 60, ninme were found to be
statistically significant (two main ‘effects, five firbt-order inter-
actions, and two second-order interactions).

(1) Extraverted boys performed better than introverted bdys in
all four item types; this was statistically significant only for mslti-
facet items. Introverted girls performed better than extraverted girls;
this was significant for multi-facet and traditional items. Extraverted
boys performed significantly better than extravetted girls in all item
types except data-sufficiency; no significant differences were found
among the introverted.

(2) Neurotic children performed better than stable .childreg for
number content on multiple-choice, data-sufficiency, and tradijfonal
items, while stable children performed slightly better on mulfi-facet
items; no differences were significant, however. For space content,
stable children performed better than neurotic children; only the
difference for traditional {tems was significant.

(3) Among the extraverted, those who were neurotic performéd better
than those who were stable; “among the introverted, stable children
performed better than neurotic children. Greups with the best perform-
ances were the neurotic extraverts and the stable introverts. No
differencgq‘were significant, although the difference of the differences
was significant.

(4) Among those with high ability, the introverted did better,
whereas among the less able, the extraverted did better. There were
no significant differences, but the difference of the differences was
significant. N

(5) Differences in ability levels within item type were mﬁrkedl&
unequal, with that for. data-sufficiency items.noticeably small. The
overall difference among these differences was significant.

a
- .

5. Interpretations

Previous studies suggested that the advantage of ,the educaticnal
effects of extraversion might be over for this age group, and a signi-
ficant main effect favoring introversion was hypothesized. This was
not found. Extraversion-introversion was found to interact with sex’
and item type, thus necessitating separate conclusions for boys and
girls, these in turn being qualified by item type. Any hypothesis of
the superiority of introverts survives only if restricted to girls and
to their performance on multi-facet and traditional items. For boys
extraversion was still an asset. ) Thus this suggests that a "change-over"”
occurs earlier with girls.

|

i
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The findings relative to ability level provide gome support for MA

rather than GA being the yeal determinant of when introversion begins to
be an advantage. . -

L] * / :
Somevhat' in contrast to_the linkage of extraversion with gex and
items type is the eXter/ sion-by-neuroticism interaction.
Stability would appear to be an asset to mathematical attainment
only in respect to traditional questions in ® space tontent.
Further research is suggested to confirm the need to take account .
of the form of assessment of mathematical attainment.

b d z ' \

. Abstractor's Notes

A

N '

In general, this is,a yell-presented research report. The review
of literature is' concise but thorough. By and large, the sample .’
selection appeared to reflect the characteristics of the population.
The mathematics tést&“saan to have bled’carefully and competbntly'
constructed. (Would the inclusion of sample ttems have helped to con-
firm ‘this reaction?),

-~

=

Discussion of the meaning of the findings for schools is not
included (probably because the findings from only one investigation do
not nedessarily warrant this). But ¢this would be interest%pg'tq pursue:
to reflect the highest attainment, which item types might be selected

fot which types of students? ,(1s this an "acceptable" practice?)

.

., .1f supported by subsequent research, the results of this study
could prévide an interesting facet to add to planned research. It
might be noted in passing that most of the research on this type of
topic has been comducted in Britain; relatively little has been done in
this country. Would it be plausible to’ replicate such studies with an
American popuilation?  ? ‘

. o ) ' ;.

Sy —

~ .
Marilyn ¥, Suydam
The Chio State University
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AN INVESTIGATION OF OPEN-BOOK AND CLOSED-BOOK EXAMINATIONS IN MATHEMATICS.
Michaels, Sﬁirleyanne; Kieren, T. R., Alberta Journal of Educatioaal
Research, v19 n3, pp202-207, Sep 73.
" Descriptors—*Mathematics, *Research Design, *§cores, *Tests,
*Evaluatidn, Educational Regearch, Tables (Data), Test Results,
Data Collection, Predictor Variableg

Expanded Abstract and Analysis Prepared Especially for I.M.E. by Lewis R.
Afken, Sacred Heart College.
o s

‘. - «

1. Purposé -

>, .

Cs
The following questions waere investigated:

1., Do examinations written in an open-book setting, as contrasted
- "with those written in a closed-book setting, provide a different
assessment of the high school student's achievement in mathe-
mati%s? That is, does his achievement differ between the
R two settings?

- .

2. Does a student's level of, anxiety differ in the two settings?
3. Does a student's attitude"in the two settings differ?

4, 1Is there a relationship among 'att;itm_xde, anxiety and achievement
in a particular settiag?

5. Does the reliability, validity and variance of exaninations
vary between the twaq settings?

.
‘ .

2. Rationale .

The collective findings from six studies of the use of open=~book
examinations with university students are summarized. . These findings
are: (1) Little or no increase in achievement with open-book examina-
tions; (2) Students 1liked open-book examinations better than closed-book
examinations, presumably because they were less anxious during the
formerj (3) sounder study preparation regulted from open-book examina-
tions; (4) students taking open-book examinations were tested not only
on memory but also on reasoning; (5) compared to closed-book examinations,
scores on open~book examinations had slightly higher variances, reli-
abilities and validities. . i

[y

’

.
pl

3. Research Design and Procedure

The research sample consisted of 600+ students’in twelfth-gnade
mathematics classes in Alberta, Canada. Students were randomly assigned
to four groups by élassroom lot. Setting andstest forms varied from
group to group. The following eight scores were obtained on each

47 .
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. student: (a) open-book test; (b) closedrbook test; (c) amxiety (in
neutral, open-book, and closed-book Bettings); (d) attitude\goaq;d test-
ing (in open-book and closed-book settings); (e) attitude toward
mathematics (in neutral setting). The neéutral setting involved no
achievement testing and occurred between the two testing sessions. Each
of the two parallel tests, one administered as open-book and the other as
closed-book, contained 36 multiple-choice items. It should be noted that
the tests used were originally designed for a closed-book setting.

4. Findings -

The variance, rglisbility and validity of the achievement test
scores did not vary significanbly with test setting (open-book vs.
closed-book). A three-way analysis of variance (time of administration
X setting X test form) of achievement scores revealed no significant
interaction between time of administration and setting or between test
form and setting. Significant differences between the overall means for
open-book and cloced-book scores’ were, found for knowledge items, compre-
hension items, and total test scores, but not for application items,
Analysis of variance of anxiety scale scores across situations (meutral
va. open-book vs. closed-book) revealed 'a significantly higher mean in the

. closed-book than in the open-book and neutral situatioms, and a signifi-
cantly higher mean in the open-book than in the neutral situation. The
differences between means of attitudes toward open- and closed-bogk
examinations were not statistically significant.

Analysis'of regression of attitude and anxiety on achievement re-
vealed that the three attitude variables--attitude toward open-book
testing, attitude toward closed-book testing, and attitude toward mathe-
matics——were all significantly related to mathematics dchievepent. The
.dnxiety varigbles, however, did not significantly add to the prediction
of athievemeht from the attitude scores’ alone.

3. Interpr tations

The wiiters conclude from these results that the open-book setting
increases scores on knowledge and compreéhension items but not application
items on a mathematics test. The lack of a significant difference for
application items is interpreted as being due to their complexity, lack
of relation to specific details, or other factors that make it less
likely that students would find ready-made answers to the items in their
notes. ’ .

The findings also indicate that anxiety, although still higher than
in a non-test (neutral) situation, is lower in an opén-book than in a
closed-book situation. Finally, the significant correlations between’
attitude and achievement are interpreted as suggesting that attitude
toward the type of examination is predictive of one's achievement ofi the
exsmination. In other words, the differential effect on achievement of

.
N -

- -
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open-book and closed-book examination settings may vary with the

examinee's attitude and other indivjdual difference variables. N
- \ . -
— Abstractor's Notes

This was a very interesting study, <with the finding that open-book
examinations produce higher scores ‘with some types of items but not with
others being especially pravocative. Unfortunately, it guffers from -
several flaws, both methodological and interpretive. Hindsight. is
usually better than foresight, but if I wére to re-conduct this invegti-
gation I ghould use a two by two factorial design. The open-book vs.
closed-book dichotomy would constitute one factor, and the essay vs.
objective test dicl’!otomy the other factor. I should also be more specific
about my gampling prbcedure, ginge it ig uncrear in readﬁg this paper
vhether the sampling unit was thj individual student or the classroom
group. If }\t wés actually the Ilatter, then the subsequent analyses of
variance are\incorrect._, Also-with regard to gampling, the writers are
not clear about what they mean by the terms “heterogeneous" and "class- .
room lot" as applied in this situation. v

Educational regearchers d&ct always provide sufficient details in
describing their regearch designs, but :gey usually do a bit better with
their imstruments. ' OQurf writers, however, tell us nothing about the nature
of the "attitude scales" employed in the pregent investigation. Anothers
possible problem is the fact that the achievement tests were designed for
an entirely different purpose in another context. These multiple-choice
tests were designed earlier for a closed-book testing situation only.

Regarding the analysis of results, I wonder how the writers deter-
mined thiat the Spearman-Brown cdefficients for the twofsettings, and _
consequently their reliabilities, were nox significantly different? Con--
Yentional gtatistical tests based on independent random samplgs wvere .
inappropriate in this situation because the twq correlations were calou~
lated on the same sample of, people. Regarding the analyses of variance

* of the three subscores and total score.on the achievement tests, I would
have opted for multivariate analysis of variance. Scores on the -
ledge, comprehension, and application items are undoubtedly positively
correlated. Also, tsbles of means (Table 1) and ANOVA tables (Table 3)
should be labeled as such. ». :

.Finally, the authors get into difflculty again in the interpretation

of their regulfs. After noting that attitude toward the type of examina-
tion is correlated with achievement gcorés, they refer tq the attitude

-

scores as’predictors (of achievement). They conclude from this "finding \/

that there are individual reactions to open- and closed-book examinations.
The last statement is undoubtedly a truism (there are always individual .
differences!), but attitude is not strictly a predictor of achievement in
this ‘situation. Nor has it been demonstrated that differencgs in attitude
toward open- and closed-book examinations affect achievement An these two
situations differentially. Attitude was measured after achievement, and

can be viewed motd as an effect than a cause of the latter in thip

L]
instance.
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In addition to correcting the shortcomings noted above, the next

time around I'd like to see the authors or their intellectual descendants

‘ include pretest measures of mathematics achievement and attitude.
way we could see how the differential effects of open- and closed-book
eyaminations are related to initial standing on the variables in question.
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A KINDERGARTEN MATHEMATICS PROGRAM, Runnels, Patricia; Runnels, L. K.
School Science and Mathematics, v74 n5, pp361-365, May-Jua. 74,
Descriptors--*Curriculum, *Elementary School Mathematics,
*Kindergarten, *Program Descriptions, *Research, Achieveme t,
Ability, Accelerated Courses, Gifted, Instruction) Learning

. -
Expanded Abstract and Analygis Prepared Especially for I.M.E. by Robert
E. Reys, University of Missouri-Columbia, '

1. . Purpose

‘ To report pegults of a formal preschool mathematics training program

on mathematics achievement of,kindefgarteners and a follow-up check
during the middle of.the first grade.

-

2. Rationale

Considerable growth in bagic mathematical concepts occurs before
formal schooling begins. Such development ugually reflects no planned
sequence of learning activities, whereas this study was baged on the
assumption that a carefully structured kindergarten mathematics program

should produce significant growth in mathematics achievement during
kindergarten and first grade.

»

3. Research Design and Procedure

The gample for the investigation was 17 children from an intact
kindergarten class. The subjects participated in a six hour kinder-
garten program for thé entire 1971-72 school year. Each day contained
three distinct parts of the instructional program devoted to mathematics,
Two 20 minute segments were devoted to group instruction (one dealt with
number gkills and the other reflected topics selected from a textbook
series) and one individual session (between teacher and pupil) of, five .
minutes duration which was also devoted to number gkills.

Levels of achievement with respect to addition and subtraction
(reflecting the highest basic family fact mastered) were reported.
Scores on the arithmetic computation and reasoning gubtests of the |
Gray-Votaw-Rogers Geheral Achievement Test given at the end of the
semester of the first grade were also reported. These data were
correlated with 1.Q. scores, age and sex of the subjects.

; . '

4.  Findings

At the end of kindergarten, all subjects were able to count by, ones,

%

twos, fives and tens to 100 and could recognize, numerals to 100. All 4
subjects could'alao show and count correctly any designated number of
. . ' /’E
51 Lo

. | Sy
" ERIC ‘

| e
]




AT -

fingers from 0 to 10. Significant positive correlations (p <. 01) were““
reported between I.Q. and arithmetic computation; and between kinder-,
garten addition and arithmetic computation in first grade. It was also
found that I.Q. and first grade computation scores were more highly
correlated for boys ‘than girls. »

S. Interpretations

L £
: The strong correlation between the kindergarten achievement levels
and the mid year first grade arithmetic scores is of particular interest.
This suggests the ptedictative potential of selected kindergarten mathe-
matics achievement scores. SGch information could be used for the early
identification of children gifted in mathematics and those with special
learning preblems.

)

Abstractor's Notes

The predictative potential of ‘this study holds considerable promise,
however only limited generalizations and/or interpretations can be made
from this finvestigation. Any conclusions drawn.pnd/or implications made
must be tempered by the following facts reported by the researchexs as
well as several questions which were not addreased in the article.

The sample was small and not random. It was composed of a total of
17 'subjects, only 13 of which had I.Q. and*first grade achievement scores
available. These data revealed only one I.Q. score below 100, whereas
ten subjects had an I.Q, of 120 or above. This was & group of very
‘intelligent children and would not typify the range of abilities found
'in most classrooms.

No control group of kindergarteners was identified, consequently
"1t was not possible tq compare the effectivehess of the Kindergarten
Mathematics Program (briefly described in this article) with a tegular
kindergarten program. In fact the design of thjis research did not
include a pre and post test, component, even though this would have
provided valuable baseline as well as change data.

The authors acknowledge the scarcity of insfruments for early .
assegsment of mathematical competencies of children entering school. It
is agreed that more i{nstruments for early assessment in mathematics are
needed. There are however several such instruments available (such as
Key Math and the .Comprehensive Mathematics Inventpr$), yet no rationale
for not using this type of instrument was given.

The entire assessment during the kindergarten year was weighted
toward number skills; yet many other mathematical concepts (such as
classification) are not only essential but in fact prerequisites for
many basic number ideas. No effort was made to assess the cognitive .
levels at which these kindergarteners were operating. For example,
information regarding the subject 8 abilrty to conserve would be

52
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invaluable. In particular it would be helpful to know if, when and to
what degree these kindergarteners conserved number. The relationship

between this ability to conserve number and their levels of computations
achievement would also be of interest.

In closing it should be noted that this research investigation

would be justified only as a pilot. study and seems of questionable value
for publicatibn. ’ -

{
Robert E. ﬁeys
University of Missouri-Columbia

53

. 52 . .

e

.




»

.
.

ED 072 979 o . SE 015 798

NEGATIVE INSTANCES AND THE ACQUISITION OF THE MATHEMATICAL CONCEPTS OF- -

COMMUTATIVITY AND ASSOCIATIVITY. FINAL REPORT. Shumway, ®Richard J.

Ohio State University, Columbus. Spons Agency--National Center for

Educational Research and Development (DHEW/OE), Washington, D.C.,

Regional Research Program.' Pub Date June 72 Grant-0EG~5-71-0025(509)

Note-98p. EDRS Price MF-$0.65 HC-$3.29 . ) LN
Descriptors--*Concept Teaching, *Instruction, Learning, *Learning
Theories, Logic, *Mathematics Education, Number Concepts, *Research,
Secondary School Mathematics -

A}

Also reported in:

NEGATIVE INSTANCES IN MATHEMATICAL CONCEPT ACQUISITION: TRANSFER EFFECTS
BETWEEN THE CONCEPTS OF COMMUTATIVITY AND ASSOCIATIVITY. Shumway, »
Richard J., Journal for Research in Mathematics Education, v5 n4,
ppl97-212, Nov. 74.

Expanded Abstract and Analysis Prepared Especially for I.M.E. by William
E. Geeslin, University of New Hampshire.

v

1. Purpose

N\

To deterﬁine 1f an instructional sequence consisting of both positive

" and negative instances as compared to a sequence of only positive

[E

. 55

ingtances produtes a difference in the acquisitibneof the concepts of
commutativity and assoéiativity. And, if differences exist, to determine
if the effects of including negative instances transfer from the acquisi-
tion of one concept to the acquisition of another.

2. Rationale

.

Mathematicians have stated that negative instances are essential to
the understanding of advanced mathematical concepts. S$ome psychologists
have reccmmended the inclusion of negative instances in the teaching of
mathematical concepts. However, reviews of research indicate negative
instances may have a debilitating effect on learning, particularly on
learning of simple concepts. This study investigated the learning of ..
concepts where the concepts were of the more complicated type encountered
in mathematics. )

’

3. Research Design and Procedure

[

The concepts of commutativity (C) and associativity (A) were selected
for this study. The four treatments each consisting of 20 instances of
each concepts in a fixed but rdndom order, were 1) C + A +, 2) C + A+,

3) C+ A+, and 4) C+ A+ (a "+ indicates all 20 instances were positive;
a "+" indicates 10 positive instances and' teh negative instances). Treat-
ments were administered by computer terminal. Each treatment consisted
of three sessions (approximately 25 minutes each): pretest, treatment,
and posttest, tespectively. Randomly selected ninth grade students

4

?
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(N = 64) from one junior high school served as subjecté. Mean verbal IQ

at the school was 105. Subjects were assigned random%y to treatments

(16/treatment) and all subjects completed the session within sevenh days

(most within three days). Two pretests, calculations with parentheses

and calculations without parentheses, were admifiistered (reliabilitfes>

.80). 1In additionm, total stimulus intetrval (sum of lengths of time

between typing of stimulus and entering of response for each instance)

*for each subject pn each pretest was recorded. Diring the treatment

seggion, total stimulys interval ahd total postfeedback fnterval {sum of’ -

leéngths of time between the typing of feedback and the subject's hitting .
+ return key to receive next stimulus) for each subject on each concept -

were obtained. Two posttests, commutativity and associativity, were

used (reliabilities approximately .5). Totdl stimulus intervals and

total postfeedback intervals on the posttests were recorded for each

subject. Multivariate and univariate analyses of variance and covariance

were used to analyze the data. Analyses were done separately for each

concept.. Achievement variables were separated from time variables.

4. Findingé .

A univaridte analysis of variance ind;cated treatment groups
differed on the calculatiors with parentheses pretegt (p<:05). No
significant differences between treatments on posttest achievement on
commutativity were found. Analyses of covariance indicated that inclu-
sion of negative_ instances in the treatment for commutativity caused
subjects to spend more time responding to items on the posttest for

. commutativity (p<.0S). -

The presence of negative instances for commutativity and associati-
vity both increased performance on associativity .at posttests{p X.025).
This indicated a transfer effect for the treatment of negative instances -
from commutativity to associativity. The treatments including negative
instances appeared to have increased the stimulus interval times.

5. Interpretations L,

v

. .
For the acquisition of the concept of associativity, a sequence of

positive and negative instances was favored over a sequence of all

positive instances. I

»
. 2 %

. .

The acquisition of the concept of associativity was improved by
inclusion of negative instances for commutativity. Transfer occurred.
Three possible explanations of the results are: 1) negative

“instances are a necessary and integral part of concept learning; 2)
gegative instances teach subjects to be skeptical; or 3) megative in-
stances teach subjects the proportion of criterion instances that Should
be classified as negative using guessing. Nonetheless, classroom
teachers should begin to experiment with the use of negative instances
dnimtmcuom . .

! 4 . -
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C . * . ‘-Abstractor’s Notes ’ .

‘e

~'Bfficient and cotiplete ‘];eaming of mathematical concepts is an_

. extremely important problem., Shumvay's study had several nice features:
“a good rs':vf"eu..of‘ the literatyre; a complete description of the study, the
e)'(fae;imen't was. ‘controlled well; variables were defined carefully;
questjonable statistical procedures were poted and documentation for each
step i the analyses was provided; alternative explanations for the ..

‘/'esult.s Were given; and recommendations to classroom teachers were in-

" clpded. The interested reader should examine both the Final -Report to
HEW' as well ds the JRME articleS - '’ e

" s Vo e

The low reliabilities.of the, posttest.suggest the st:ufiy‘ should be..

'replicated_before‘ the results are ,accgbs‘;ed». Negative instanges increased
achievement ‘on only one of the concepts) and tended,to dncrease response
time on both concepts. The, educator JAs’ thus faced with the dilemma.of

“whether the increage in a'chie\'rex'nent 1s wotth the apparent instructional
time loss. No clear guide exists' as ta which concepts migl{g be bettér
taught with negative i_m_;r.ancg‘s or what jthe longer term effictsg might be.

" Transfer seeméd to occur more strongly ?‘.n the achievement varidbles than

in*the time variahles. In ‘the case t{f dchievement, transfer seemed to

) . occur in a rather‘épgcialfcase,, i.e., coniyut“ations,on'asgociativit:y were
dependent op computatipns on cottautativity. Does r.ransfer.occur between
‘mére independent concepts? If negative instances help prevegt students

from over-generalizihg, thé,q.t.he corcepts need not-be so closely related.

LI

Finally, the tredtment period was quite SHort and atministered by CAI. ¢
It 1s nof known whetheY the results of thd"study cén be replicated in
the more uglal classroom setting.’ - " .

- ‘!

One last concern is of a more general nature, but may reéflect oply
this reader's difficuley with the notion of concept.learning. It appears
Ehatysubjects could have responded &orrectly to the,test items by compu-. &
tational ‘means alone. To determine if an operation is commutative, one
éboyld rely on & more abstract form of ~r5:asfo,ning #han computation. For

atple, if a*b’'= 2a + 2b the argument would be that a*b =« 22 + 2b =
... 2 +2a=b*a and then * s commutative. Has the subject who calculates
". 'a*> and b*a and then compares résults learned tHe "concept” of commutati-
vity? Puture .8tudies could include itéms on non-commutative operations
which have examples makiag it appear the operation {s commutative: €.g.,
a*b « remainder ,when a + 2, 7%13 = 1 = 13%7, 4%28 = O = 28%4 (but a*b = 4
. b*a. S8gcondly, although psychologists use a series of examples to
* examine concept formation experimentally, this is not a paradigm for L

-

learning. ‘A study fould approximate more closely. the teaching/learning
situation by preceding (or following) the series of examples with a brief
digcission of the concept, Result3 may of may not differ from the present
study, but would be much moré applicable to the “classroom.

"y

' TR y “~ S William E. Geeslin T
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ELEMENTARY TEACHERS LEARN TO SEQUENCE MATHEMATICS INSTRUCTION. Sowell,
Evelyn, School Science and Mathematics, v74 n5, pp403-406, May-Jun. 74.
Descriptors--*Instruction, *Mathematics Education, *Research,
*Teacher Education, *Teaching Techniques,, Inservice Education,
Preservice Education

.

Expanded Abstract and Analysis Prepared Especially for I.M.E. by' James

M. Sherrill, The University of British Cplumbia. .
1. Purpose

"The study was implemented to "design and test a self- -instructional
program for elementary teachers. §$pecifically, the program consists of
materials to help teachers select and arrange sequences of behaviorally
stated objectives.’

‘ »

* 2. Rationale ~ . ¢

The question, "How did you decide what mathematics you would use, with
. your pupils today?", was agked of elementary teachers and graduate mathe-
matics. education students and the most freQuent answer was, ‘ve did the
next page in our math book." Sowell felt that the reply "seems almost
incredible" due to the increased emphases in recent years on understanding
- mathematics and individualizing instruction Although she feels textbooks
. ' are valuable resource materials, relying’on them exclusively deprives T -
.* children of manipulative learning experiences. She also states that a
+ single source of mathematics information is inappropriate for most clags-
rooms since the raﬂ%e of pupil abilities usually widens as the grade level
advances. ~

.

3: Research Desigg .4nd Procedure ,

»

Self-instructional materials wére wzitten to assist teachers in
selecting and arranging objectives .sequences The seven sections were
bases for instructional sequences, Srenunber %perations, numeration,
addition, subtraction, multiplication, and division. Each section
féatured an overview, general goal statements, flow charts containing
ob§ ctives, explanations (definitions and illustrations of objectives),
dnd self-checking agsessments.

A forty item multiple~choice test was developed to asgess teachers’
abilities to select objectives which are prerequisite to a given terminal
objective and o place them in correct sequence. "The test, like the
principles upon which objectives and sequences were based, was validated
by a group of mathematics education perpons. , Equivalent fogyms of the
test were prepared and the instrument was adninistered to forty-five , .
pre-gervice teachers resulting in a Kuder Richardson formula 21 co-

" efficient ?f internal consistency of 0.887.

. 59 '
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%ateriaks were ugsed both.with pre- and in-service teachers. The
sample of, pre-servicg teachérs included two sections of elementary majors
- who ere enrolled in a mathemattcs methods class. By toss_of a coin one

,group of 31 students became the éxperimental group (Ep) while the second
up of 30 students was the control group (C ).

No claim for a random sample 1is made for the in-service teachers.
Twenty-51x téachers volunteered as the experimental group (Ei) and twenty
teachers from the same school district volunteered as controls (Ci)

Since all of these teachers were certified, they have credit for at
least one course‘in mathematics education.

ted

The pre-tests were administered to experimental and control groups
ofi’ the same day. Then comtrol groups coatinued their regular activities
while experimental groups studied the insfructional materials.® During
nine clock hours scheduled for this studv, participants worked independ-
ently ot in groups of their chogsing. The investigator was present as an
observer at all sessionss Following the study, all subjects took a
post-test., . : ’

The means of the post-test scores for and C; were compared using
analysis of covariance with pre-test scores serving as the covariate.

The same analysis was implemented for.the two in-service grolps.
v . . ‘

3

4. Findings v

The experimental group scored sigaificantly higher than ,the control
group for both the pre-servicé and the in-service subjects.

3 -
o
¥

" 5. Interpretations ) L
The materials seemed to achieve the intended purpose, namely, the ~

subjects that used the self-ipstructional program were assessed as having
better "abilities to select objectives which.are prerequisite to a given
rfrminal objective and to place them in correct sequence.'

- P .
-

- N

Abstractor's Notes

gbwell justifiably states that, "No cléim for a random sample is
made for the id-service teachers." &he in-service groups were all
volynteers, which is not unusual for this type of study using in class
teachers. In Sowell's study (if the article statement is accurate) the
teachers didn't just vollinteer to be in the study, but volunteered for
the particular group they would be in with 26 in the experimental group
and 20 in the control group. The experimental subjects were allowed to
work Yindependently or in groups of their choosing.” Questions of random-
ness of the sample and independence of the data arise concerning the
' statigtics used to compare the post-test means.

» °
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As i5 true of many r@search articles, no examples from the self—
instructional program or the tests.are given., Examples could have ghed
some light on the test, esplcially #hen the teachers were asked to
arrange the objectives to match some pre-determined correct sequence.

Also the post-test seems to have been a test on how well the *
subjects learned the material in the self-instructional program, a.pro-

gram the control group never saw and the experimental group studied for
nine hours. v

The study did, however, successfully design a self-instructiocnal
program which assists teachers to learn to sequence gtated objectives,
A very important. future study is suggested by Sowell, ". . . there
should be a follow-up study to' find out whether teachers who learned
to sequence instructional activities for pupils will indeed do so with
their pupils."' - .

I3

N James M. Sherrill o .
The University of B}'itish Columbia
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STUDENT EVALUATION OF MATHEMATICS INSTRUCTION. Waits, Bert K.; Elbrink,

Larry C., Iwo Year College Mathematics Journal, v4 n2, pp59-66, Spr 73.
Descriptdrs~—*College Mathemattcs,=*CqursebEvaluation,~*Evaluation,

*Research, *Teacher Evaluation, Instruction, Mathematics Education
. L ©-
Expanded Abstract and Analysis Prepared Especially for I.M.E. by Phillip
S. Jones, Universitx,of Michigan. '
1. Purpoge ©
To investigate whether students"evaluatlons of instructors in a
college calculus course are biased by the students' achievement in the
course. J/

Y
v

2. Rationale ' ¢

There appears to be a2 growing concern for the evaluation of teach-
ing. Student ratings of teachers are being used to provide data
supporting hiring and promotion, to provide feedback to teachers on the
basis of which they may improve their work, and to help students in
course gselectidon. With such fundamental uges being made of this data.
it is important to examine its meaning, validity and implications. The
authors cite a survey of the literature of teacher evaluation by Franceg
Dwyer as characterizing evaluations as subjective and subject to many
inherent limitations. They chose to study the extent to which students'
achievement in mathematics may bias their evaluation of their mathematics
teachers. The authors felt that this biasing effect may be greater in
mathematics than in other fields because many®students view required
mathematics courses as unpleasant, uninteresting, and difficult.

3. Regtarch Design and Procedure

A SET (Stude;k Evaluation of Teaching) questionnaire developed by '

br. Robert W. Ullman of Ohioc State University was administered to all
“students in the sixteen gections of the second course in calculus with '

economic applications for non-mathematics, nonfphysical science majors,

The questionnaire contained 48 questions «divided into three categories——

course, instructor, examination. Approximately half the questions were

phrased positively and about half were phrased negatively. - The students

selected one of strongly ‘agree, agYree, disagree, or strongly disagree

for each question. These replies were scaled as 3, 2, 1, 0, in that

order, for positive questions and in reverse order for negative ques tions,

In addition #o using these factors to compute a rating for each studeat

in each category, the average midterm score on the departmental examina-

tions was determined for each student, .

Three null hypotheses were then tested for each gection-of the ' -
‘course. These were the correlation between achievement, defined as
+
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average midterm examination score, and the course rating, the teacher
rating, and the examination rating would each, in turn, be zero. A
second set of three null hypotheses were formulated and tested by classi-
fying the achievement scores into five groups, using the classification

as the independent variable and the three rating scores in turn as
dependent_ variables, and applying one-way analysis of variance. The
hypotheses were that there was no effect of achievement rank ‘on the
student ratimgs. The second procedure was applied to test the possibility
that there might exist non-linear relationships which would not be re-
vealed by correlations computations. . .

+

. P s

4. Findings ° .

The hypothesis that the correlation of achievement with tourse
rating would be zero was rejected for seven of the sixteen, segtions, but
the null hypothesis was rejected for only one section in each case when
teacher and examination ratings were compared with achievement.

el
When the second set of hypotheses were tested using grouped achieve-
ment scores rather than raw scores the null hypothesis with respect to
course rating, was rejected for qnly two sectlons, and the ‘null hypoth-
es th respect to examination pnd with respect to teacher ratings
< :éz}ectgd in one section for each. No significant relations not /
lied by the correlation analysis were implied by the analysis of
variance.

5. Interpretations

The writers concluded that some teachers can expect to receive
student evaluations unbiased by 'student achievement, but that other
teachers will receive biased ratings on the basis of the fact that al~
though the correlation between achievement and teacher rating was
significant at the .05 level in only one section, it wal positive and
near significance in eight others.

They noted that evaluations of courses and examinations correlated
significantly with achievement (good students giving favorable ratings)
in about one half the sections. The writers also note that their sub-
jective evaluation of their colleagues would lead to the same ranking
as the SET with a few notable exceptions. They concluded with words of
warning: they could not recommend any evaluation instrument, adminis-
trators should, encourage student evaluations only after careful consid-
eration of their psychological and local effects including the possihility
that tspééers might teach for good ratings.

L}

2

.
Abstractor's Notes

"
»

The writers’ concluding concern for the possible deletefious effect
of SET's on teaching is supported by Leon W. Zelby who reported an ¢

64 «
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experiment in teaching paired classes by different methods as repo}tgg in
Science, volume 183 (29 March 1974) pp. 1267-1270. He felt that he could
manipulate his SFE (SET) score, improving it by using procedures which had
a greater appeal to students (especially to the less able students), but
which were intrinsically less desirable educationa%ly.

The writers' statistical result that there is little correlation
between grades and student ratings is supported by other gtudies as is
also their feeling revealed by their phrases, "some teachers might expect
to receive unbiased evaluation ratings -- the ratings of some teachers
will be biased--". 1In the article by J. A. Kulik and W. J. Keachie, "The
Evaluation of Teachers in Higher Education" prepared for Review.of ‘
Research in Education, Vol. -3 (1975) edited by F. N. Kerlinger, a 1928

- study by Remmers, a 1950 study by Elliott and a 1971 publication by
Castin, Greenough, and Menge are cited, all of which found overall
correlation between grades and ratings to be very low. However, somewhat
deeper analyses tend to show that imstructors tend to differ, by choice
or nature, in the level of gtudent with whom they are wost effective.
Hence some instructors may tend to receive better ratings from good
students and othér iggtructors may be highly rated by poorer studeats.
This may explain the marked difference in the behavior of one or two of
the sections in the study by Waits and Elbrink. “

? . Phillip S. Jones
[ ' University of Michigan
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